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ti. :L<D^^M:tLxm^'^9 0 e^mm-t^ytco^^r^ 
^/^^r^tc/^5c mm^9 0 7{cn^ z<omyt^9o 

[0 0 5 3] *fc. #H^tcRl*Df 5m#ft«r®J^-r5 

:itxm^B^mmi-^%(omyt-:^\^^^(DP&t s^co 
[0 0 5 4] %mmtii^mmm^^-o\^^xmm'r^o 

[0 0 5 5] ^"f ^ :^ ^ "^^m^f 4 :^ ^ ^(D^mti^ 

[0 0 5 6] ^*^*:i/-if7!i-bJ^cW^;h.fc3t{^r 

?f ^ > X {c JR:^ $ ti— §15 l:i ¥ 1/ - if (c M > 
— las ;^ 2 o CD :5>#J ^ ti n ^ ji. ^ ^ 

[0 0 5 7] iiA±(7Pi; 5{^^-ifd^bcoai«7ti^aKi: 

m^(02m. mi^^^m^ti^x(D^ui!^''7J>^mi^i:m 

[0 0 5 8] 3tSir-fc54^«»i/-ifX)^#3t4^tt^^t- 

^ :i t hhoxm%:^\^\^ ^ ^^9x9j}m<Dm^K^t'^m^^ 

^titzytcom^^\^^^i(^ i.xa^mYfm^±c^:z, t ?i 
<^o^^^iib. 1/4 

n >:^' ^ A ^ m^i- 5 ^ # i-'^^t::^!^ ^^'^D^ tb 

[0 0 5 9] rcoj: 5?iffi3fe^f^tt^^f 5*^C7>^'7A 
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[0 0 6 0] L;<>^L?i;65?5. %<omi%')5m^-^\.xm3t 
-r ^ M^fe*- L T -=5^ ;^ ^ fc J: 0 L fcli^ 

[0 0 6 1 ] 

5o 

[0 0 6 2] t^5gc7)/5^n>/-^Ai^^(^, 13 2 ( a ) (C:^ 

^L. ^pt^. Mm3t«S{-M-r51BJFf^<lr#^ no . n 

[0063]rrT-nl i: no l^^5{^^LV^$^5|S^^3lAy 
T'V^^« mjE^]^5^*fl;t±®® 1 (^T I TO<hlB&55r 

m^Bi^^n:^9::^mm2i,zMLxmmmcmmir 

[0 0 6 4] ^LCT^iJ-g-, Sii:{CAWLfc^^3 {ClMLT 

2 m^mifi mtm\^ no ) tf^^tL^^ %'Ms\t'm^^ 

[0 0 6 5] |i^2^ca;EE^R3;DDL?:^v^iJ^^c^l. [212 
(b) (c:^L/cJ: 9(-MS^5^^:dS:;tf^;^S«2tc»&5piff 

[0 0 6 6 ] ^co/S;^. m^\^pm%%\^n\^x\^mvx 

m^^ne ^ nl <i: 5?S(C^>ft:-r 5 n ^ Ll: 

m^mmmno (Dm:^mi^tLx{^m'r^o ^^ti^^A 



[0 0 6 7] L;&^L/^J05^^3 (a) fC^LfcJ:^*-^ 

no (7)^::^i^^$<J: Lrf^^-r5 0T-ii:it^^5 75^\ 
yt'^ (^(Dm-^pmytyt) i^cMi.x\^m^2comtffmr^ 

ne (e) tf^K}. yi-^ri ^^M.t LXX^%^mtffl.X 
v^J:5^-r5<t. Sti:AM4^AiJ1-T-tl^:fe>i*Jt»;65T-#;:f 
[0 0 6 8] ^^{Cl^. ;$:5l5Siff*^*1±*^fc/^VN3t 

[0 0 6 9] •^OM:d>7:^lB»f¥M*tt;d5Pp^j®lc:^^5S-g^ 

[0 0 7 0] i^±P^ia{Ci7g^f::^Pp^M{^. 

[0 0 7 1] — Tfe^JE-fb^or^B^B^ LTifi^4^{cii g 

<Dm^^i^%m\^^xm^si^i^^^^^(o&:mm'>' ^ 

i^m'r^m:^m^^tix\^^^ mx^ii^' ormm^^^ 

i^fil^ 1 6 8-<— v^-- 1 6 9-<— v^. 1 9 9 7^), L 
[0 0 7 2] ^fc. m^i-^^mW-^ - 2 8 1 3 3 O -^^A 

4$§i¥9 ~ 2 8 8 2 0 e-^^^-xrf^. ytm^tmm^m 
tc^mxytmit^^f 0 ::i txm^m^^w^}$.\^x\^^^o 

[0 0 7 3] L;O^L/^;O^^Jitgco0iJ-ej^. 

fj:m^Bumi:m\^^xw^f$.\^x^^ ^ $^m^\±m^Bt(Di^ 

[0 0 7 4] ^fc. V^^mi-^^^^m 1 OT^Tj^^ttT 

1/ ^ 5 li:^^ /I- {cj^;^ L T V ^ 6 T 1^. n 

^j^m'^\'±^\cmm(Dmm^m^'r^h<ox\ 
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[0 0 7 5 ] ^fc. ^^5S<7)®^*7F^g{ciov^T. mm 

[0 0 7 6 ] ^ hi>^mm:coyv XM.:t^^^t>^xm^ 

2 9 4 9 0 6 4^53^ 9-105936 -§r^«tc 

[0 0 7 7 ] 4#ll¥ 5-107505 -§-^#. 8 
- 2 3 4 2 0 5-^^^^C:^3l'^T^^^V^5p^T¥^Kt b< 
^l::ft7^!;Xi^:S:fflV^-C:^b**9. ^-y^^:^ h ^.^«^;^5Sji■C 
fcofCo ^^¥6- 2 0 2 9 4-§'^#t^fcoTI^ 

[0 0 7 8 ] ^ fc. 8-234143 >fe 

B^fi^iis 1 6 1 0 3 9-^{cm^^tix^^^m^miKi± 
T. — ^.^i^^^-g-t^i^fcii^^mm^^ L-c 

[0 0 7 9] mx.\t^ >'r^u—'$^(Dmi(Dm(omi^>' 

v\ rtn^H 1 ofii^^g l-'>'X£7:)#^/J^l/:/X^c^i^:;-r 
[0 0 8 0] -r^^t^-h. m%^j^mm^ti.x\^^ m^n 

[0 0 8 1 ] ^fc. leJi^Tlg^^ LTIl. fi^d;i 5 



- 1 7 3 1 9 6-i•^^{c|3^$i^TV^5 J: 

:^X*. T^y^ K\ :7 ^ :y ^ ^3 6 
1 9 9 7^. 5 8 9- 5 9 0H^CgS:^$tlTV^>5 J: 

9- y r v'l^ 1993^. ^5^. 1533-1538 ^{C 

[0 0 8 2] &.±<D X 0 ^i^t^commw^mmc x k> 
'Bj&-^ntim%mm'^^m\^^x^ tm 

tCliS^Lfc^'&tCl^i. (1) =i>^b;d5^V^. (2) f^ss 
[0 0 8 3] ^fc^T^^/^^fg^tcj-i-iKtC. (1) A 

mTT^m&cDm^^mm^ t i.xmm'r^:iti>mmxh 

[0 0 8 4] f^^COlH]$>f*^{CfcoT(^. 

[0 0 8 51 ^ti. m^B^m\^^fzmyt^mm^x\-^^ j 

m \^ r«B^0 ^ K Ay T fe 5 o J^S ^ S:^'t± ^ 

[0 0 8 6] %<o^%^mm=^-\^y^M\.t^%'m.\^j 

^ o T HilM-r ^ w <t {c 5 o 
[0 0 8 7] m2 V-^-Xr W«T-Pl^i: SJS^:5>Sli- 

[0 0 8 8] y y)bccr)mc^r^|5S<^*l^:^#<-rtb 
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tilt. m^B(0±j\^^-^ yy'^m<-r^i^^m^-h^o b:^)^ 

[0 0 8 9] :/y Xi.^^v^7t^^5>gfm^T-f^. 
l^>Xt5{ciJ: Jp^^^g^t) l?iJS#t-Xy XAT Wtc 

[0 0 9 0] JeJl±OJ: 5^.^{^fflje>5#Xy XAfetc:^Tt>n 
i/>X;E{cAMUfcL^iKJ*^:^0'HS-::^#<^ 

tc ^ (Dmi^t. tiP#: TlH] U ^ ^ - :/wm -T? 

5° {wi^mLTV^^, rofci*>. looXy Xj^Sr^^ 
[0 0 9 1 ] BulEfj^JfeR^lfOliM^^^L. 

. [0 0 9 2] ^f-. ^tfVf— VfficJD^n 

^m;^^-r XcOx^;^XW UT^^got:t btuTV^ 
mm t^Wt (Dm ^ ^ . Bj®;ei^^ 

[0 0 9 3] I^Tt. J^±t7)J: 5 LTV^5^^ 
;^Xu-f i: LT{:i?gB^0m-^^fflv^7tt><^:^^%;t^ix5o 
*fi^B^BT^V ;^ X u-f 11^^ c R T J: p /^-r" ^ X i^-Y 



[0 0 9 4] L;«i^L/«?>65b. ^RS^^Sr^V>fc7^ 

m^^:b^^:i<tt?. AM3t<^ffi^t'tftitcJ:5ffi3t^c^ 
^ii§^ (OH Srf ijffi L T Bf ^OM^-fW^Sr ^^-r 5 t> 

[0 0 9 5] :l(DX o^j::^^xi'±^ myt^i^m^^-^-^ 
xh^f:iif>yt<Dmi&mi'Xh^^m<^j:\^\ Hie. 

^-YX(^--:y KT:>'Xt^^;^XW ^ L 

x(Dmm\^x^tj:\^^t\^^ommr^h^o 

[0 0 9 6] */c. ffl3t^{:i3t«0®iR*-<t •^It^Offig^ 

[0 0 9 7] M^ST^^^^XWJ^CRTCDJ: 9 g 

i^mmm:hm^M-r^mt^^^x\^^^^ -(otzib. m 

t^mn^tix\i^^. :z(Dfz}^<D:^^tl.x^ 

\^(Dmmytco X o ^j:^^yt^ytmt i.xmmvxm^Bm 
[0 0 9 81 ±^(o^^x\^mm%t \.xm\^^^^n% 

m-r^mm'^mm^i^mi,c;ht>^xm^m:^^^i\^\ ^g: 

[0 0 9 9] ^^%^mm^ ht:L^{cn 

t^(D:dmvx^^. [^^(Dytmt:mmir^f-}^\a^^ 

^Bm'^(Dmm^ ^ ^'/^{C'd^^^iag L7t^i§s 

<s<> ^^^\cx^R^mx(omikm7jk{z:}6\^^xi^mm 
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• 



M t ^uyt tco^m -Tscoi^m i^sM-e mmr- 
[0 10 0] mmm^mm(owkm^m^i^. 

[0101] J: 

[0 10 2] 7j>n>/^A^^(DlElK^a^dMS 

m L fd^^J- \^^m 5 ^2|Ef* 1/ - if (C M ^tl^tzi 

[0 1 O 31 r(^:)S^M<^»*-r5:rcJ?)(c|^. 

-Xrfo5. J^^il^aM^ti^^-r^A^t^r ^^^^^^^ LT 

[0 1041 rcoj; 9^c^^E?F^^^;e^-b?'.^5*r2>>'^J^^ 

di(o:^m^m%^in^mMt^-^j:m^^mx^x. 4o% 

[0 10 51 Bul2«e5l^S$Bo^MSr»^L. 

?r ffi « i" 5 r ^ @ 65 <i: r 5 o 
[01061 



[0 10 71 :^%my±. <P^J:< t t>> AM7t:^tC^LT 
t^f-^ L 5 (7) ^ 1 2 /i^ n -7 A t 

^c^-r:^^ e 2 ^^T^c?:) |0l-e2|>2O|0O- 

0 2 I < 1 s^m!^-ir^:it^mwit-r^o 

[0 10 81 5:v^{c^5^^^fT^ciem^;^^. ^tt-^tLSVN 

0/J^^^/^ A^^^tdAML. JilEM 1 *5 <t r/±fBm 2 O 
^(ciAWL. ±sS^l*5J:t;?Jisa^2(^/i^ni^*^A^^ 

*:^<h0 7:c-r^^/i^o*' ;o^o. 15** ^mx^ 

^tth\^^ -hlB^lOJi^iii^^i^m^fcAWL. ±12 
m 1 :^3J:I^*^2c^7J^t3>/^A^^^cJ: tJlHlJlT^tb^^^ 
f-1olt5. '^tt'^^tbcT^Tj^n^^j.^^fcAWt-^^:*:^ 

[0 10 91 

%iDS^\:ijz^^:^x^i^^^^tm^^^m%m^'^(omiR%m 
m^x-h^TT^^ M.m^iDm^^-o^^xmm'r^o 

[0 1 1 Ol r07Ka>/^ A^^t^, ^1 0tc^t"J:9 

9c ) 5 0 1 /5>^f^J5K^ttfc2feC0;tr^;^Stg5 0 2(^rp^ 

?KfBj <!rV^5o ) a^^b 0 3a Sr-^tf^^S 0 3 ^ 
;tl^^a'g-f±?i^0^B^^5 0 4 a ^^tf®*£5 0 4 <^ 

[0 1 1 11 r^T% r^^e5^;^ttj (cH-r^S^tc 
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m 

(b) i^mi'^'t>^^m9fmmF]i^ (#%^csfe : c^iix.tf 
• Jim. ±mm. mmyt^] . m-tJimin. 2 0 2-< 

fc. b0 3t mm 504 l 

o 3^3J:t/|i^5 0 4^fc?gB^0:5^^5 0 
3 a, 5 0 4 a ;dSB&|W|— CD;^rS] (;^^ 5 0 2 tc:B& 

o 4co7t^6^M::^t^?^)5sv^^c^^i^^Lv^J: 5^-^.^orv^ 
e <^:-1-5) o — I TO 5 0 1 m{cm^(omj£t^wii}\} 

^ti^t. mio (b) mm504(om 

[0 113] -hieoj: 5{-«^^ttyc>}^t3>5''^i=s*-i^ 

(Dm!±(omi\i>^^^yr^^^''7j>.m^ti.xm^L. am 
(b) ) o :i(ox^\cpm^^fdi-f(om^^^^{Ei^n. 

5 (I^llO (a) ) . -^f-^ ZcOTt^a^^ 

v^^^xa^ mj^t^^i}w^tix\^'^f£\^^t^i,ci^^ 
:^^^:^^bXMi.f:im^x^oxh. p, s^ytyt^i:im 

^i!^;^|^;e)-^^:^75^AML/ci^^. ^3t^fc^ 
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-e/^<. S^^^tC^-r^S^^'b. ^^5 O 3, 50 

^m^mhfB\tfr^~r{c\s:m^-^^zt7)^x^^, 

[0114] ZCOX 5 J:1S7^^^ j?x^^(cj:tb 

m^i^\BitfT^^f:i^-r^:itib^x^ 5o 

^U^^m^zx^xm^i~^:i t^-x^ 

[0116] (1) ^-f. I TO 5 0 1 ^?f^^L^c2t^ 
[0 117] (2) ^rJ^(^*B^^f7)ir^tD t^ — X (^FiU 

^^(D&^M^l.xh!^y\ ) o 
[0 118] (3) mK.\'£^m^^mM^tV^/^^T^ 

[0 119] (4) 2yt^T^m^icj:^^ mm<o\i^^y 

[0120] rrT% ±m (4) c7):7*o-fe;^^c:ioV^T. 
I TO 5 0 lF^fcmi3E^Pn;!?DLfc<^S{CLr. MfB^>^ 

^^J^I^*;^^;^St^5 0 1 fcB&S[t:(ciBfS]^-^fc*icS-e 
2:7tmT#^5t^^T;^l^. (U 1. 2 fc^t* J: p tc. IIEE^ 
;bD^{c(:i. ^%^^m:^i±t^^\tm\^<fji^X7<M^^ 

[0121] f^^^ m^(omm:)jW:t lti^. -m\z^ 
T. m^i^^mm.'^m^B^m^^^^m^^^n^ ^(o?^^v 

-^^^^t^LXy</\^y^i^(Dms,^mni-^f£ t'LXhS, 
[0 12 2] rr-C. ^'^J^m'l^t^^^(0 

1 t^ib^v^T^^^i^5 0 3{cmi,c^mitm^^^um:m 

ne . no tmm5 0 4(D$^m'^i±m^Btm—Xh^:Z 
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(112 (a) ) #flB) , 

[0 12 3] 'i^^mmix-i^. ytm^\::m'^^^^m:^^h^j: 

[0 124] LT^^L^i^Ti^b. [29 (a) {CTjkLtiXo 

COIC^LT. -Rg*S5 0 4£^^5T^(^ne (0) t^^^fz 
i»:)|ElJfTbTLT P^^-efoSo EI9 (b) {C:^U7tJ: 

[0 12 5] ±mmM\^. mTLa. 2-^/^560^^) 6 

[0 12 6] j^. ^^5fe0fJ6^;i7}^u^^J^^^^-tr^^/<^v^ 

[0 12 7] mm(omm2,-i) :^^xj^^Msm^^m 

^.^xmj&^Mcu%':i^mm^(om^WLm'r^. 

011 ;t ^S^:fe-l6] (7) ^ ^ o 5 ie> coffi^^Jft^ 

[0128] - o{i^:»gti^^ 5 1 o . mis fCTj^-r 

ctpt-. ^1 OxInT3^*^<^^^5 1 1 ^^2 07^:cI>/^ 
J^*^5 1 2 i:;0S|£i9'&t?$ixT«^$ttTVN^, Hi 

iBS^*T?:^3fe:*:a;o^AM^^<^. sii3t^5> (i^m 
S2p^L. zW^AW^^oi^^f:^f^^to/^-r^) Ttts 

I^L. l|2C07}^ni^^'^jU^^5 1 2(C4 5" (^AM:ft-e 
[0 12 9] .his 4 5" (DXM'^X%2(D7^u ^'y M.m 

1 1 tmm\czm\^w^\cmm^ ^ ^ o\:Lf^^x\^^^. 
irfj:t>'h. zcomyti}^mm'^b 1 oxn. pm%%t s 
u^%i:7' (Dmn:fj^<o^x^m\^xmt)'r^z.tt- 



^mWl 1-271536 




[0130] ±l5#7i^ n i^^^ 511, 512^L 

[0 13 1] (1) i)>^<D:ffyy^mm2 5±{cmm^^ 
[0 13 2] (2) ^mm.^mmmm±f^cmmm (^m 
[0133] ( 3 ) mm^mmm.m±\cmm<D^(Dm^ 

[0 13 4] (4) :^^y:^m^5 1 3 toj^jaS^tdv— /l- 
[0135] (5) ;tr^>^S^5 1 3, 514Srflfit)'& 

[0 13 6] (6) r^AP (^m^) ;a^^>i^n 
^H-<b Lr0lJxi^UV^M{kM?^B^0 5 1 5^?^A-r^c 

[0137] ( 7 ) U V l^— lf — :ft:^^VN/c 2 
^^^{CJ: ^)UV5SE{b^?RfB5 1 5S:S3tL. ^^6^5 

[0 13 8] (8) mmt±.mmmmmi.cm^(^mm^w 

[0139] jo. r J: 5 ?:^-fe^i-c7)f^g^:;^&^^co^^ 

[0 14 0] m^. ±mvfm::^mi,cx^m^miiR\±^m 
-r^^^^ ^^^mi'ybm^^tL^mm^c-Dx^^xnm-t 

fo^o :i(Om^B(0:^'=Fb 1 5 a i^. ±|S (2) co^^'v 
i/*QfS{cJ:o-C. (6) <?5$^A^ (7) (DXJvm^mi(D 

[0141] - (Di^mx\ tgj*cD J: 5 2 yt^T^^m 

^i,:i2:oxm^^titiT»^^vYm<tmm^B5 i 5\c 

jt^^i^xmh-t^o M.i^^\at,. mx.i'^mi scimscs^tc 

Ig^rJl^^-f-^^. ^«^D3^V^^f^55>^O?Kf055'^5 1 5 b O 

[0 14 2] ^(om. mm^mmmmm\^mj^^m\\-t 
m^^(Dm^a^'=f'5 15a fz:\^^^'m^t^i^<o:^{^\cm^ 
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[0 14 3) ;*:^i6(0?F^^{c*DV^Tl^. Mi^mu^&sT 
(Dy<^ ?^-^^cX^^^^^^^J^m^5 1 I . 5 12^ 

[0 14 4] 

mi<D7j>ci:^^7A^^C0^^^C0ffl:ft : 2 2. 5 
Bl(7?7j^n>r^A^-^(^^^?g(;5t:'':y^ : 0. 7 5 7 /i 
m 

H 1 (^Jj^n >/^i^^^(Dip$ : 9Atm 
B2(^)7f:ti^*^A^^^(^T^ia<^^a:^ : 1 9' 
||2O7Kn>/^A«^C0^#|g<Db":y^ : O. 6 5 1 ^ 
m 

H 2 ^^''^i^^^^i^i?^ : 9 fim 

m^B(7:>^^(0&9fm : 1 . 5 9 3 
m^m^it : 0 . 0 8 3 

[0 14 51 7:^*5, ^KB^B«*5pf^ LT. mmx-m\^'^mtit 
5 1 4.(D^mi^^mm^mmmm^M^-r^ii!,^m^m<. 

^:/h_blB (8) co:/n*fe>?>tc*5VNTmi?-^f^ffi^*^^ft 

[0 14 6] ::c7)t$75^Ct>^n A$f)^2 7 <^ LT4# 
[0 1 4 7] :^^:^cD?F^fii{^jb^v^T^^. ytr^;::^£ 

te5 1 3, 5 14 (omut i.xmm^ti^ytmt7^m% 
[0 14 81 ±m(DXo^^m^^;^mm^i^cm\'^^:^^^^^ 

V^5:l^t>T#5o rO*:or/^jU^^=-5 2 1 (i. 0fj;t 

mtffm0^tm^:^j^{^hmm^{=^^^^i^x\^^^. ^(o 

[0 14 91 :ii07i^n>:7*^i^^^5 2 1 ^CoV^T 




[0 15 01 :L(Dmi'^'^\^%(o?<M-thmmfi^h. m 

^^\^\:^^\^xim^\^f:Lm^mmm:i^m-^Kf:Lmm^^ 

^^L^^-r^^^mW^ 2 2(D3t$St?:>ffl#^5*n^^i^^ 
^5 2 lo^®(;i^ifT<i:^.^5J:5(-ifi^'JLT*5t). te^r 
^ ® ^ L T H ia:^ rS] {c: gB^ij L T V N ^ , 
[01511 ±lslBSf^^::fe^tt^^i-6*^jSK^5 2 2 
{c3t;65AM-r5<i:. ■^03to^l3fe*f^;i53t^*^f* 5 2 2 

[0 15 21 JjCtCl. lEIl 8 {C^-r^t:^ A^^5 2 1 

A *f U <t # CD ii 5 ^ V ^ { o V ^ T 1$^ -r 5 o 
[0 15 31 ^-f. ^7t^;^>^At^Lfr:^^. -^coMt^:;^ 

fc:A*t-r5S^^«t^lHl$TOf^^^§l:^-f. l^(E]tc::^-rJ: 
[0 15 41 MSTt^^^^AMUTti^-^tCI^. IBJlf 

mm:^i±^^'r^%mm^5 2 2(7)^^t;5^A*f®<t^^T 

^ci^?lJb■rv^5®{c::^oV^T^^. A*r3fet^^l5t:*rrsi;5S3ttt 

ig-r^^^f^^B^-r^o ^^^yA^T-5 2 1 CO 

A«®tcML^^*^ft:5 2 2 03tW75i^Mil:*l^]-C^fo6« 

^^0AM3fe<?:>xi^T::^l^T-fe5i¥$::fe^|nI^c::^oV^-c. at^f^ 
AW*^Ji:icoSoffi#4:^^i:iilfflcot:'':y^tcM 

ct5{c. M^:?fe^t^^T^^^A^^5 2 1 m 

[0 15 51 JilSoJ: e)tci?^:^[p]tcj^^^ 

;e>^jl^«at5r?F^^^5#^(cAML?t®^. ^^T^t^^L 
^ ttfc3t <t At^ J: I/gffl O :y 
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[0 15 61 Lfc;6^oT. 5}5CO[E]iFi-^^|g^t^i:l:-< 

t>4 o%SS^/^»?> ^^^ft{ci^i-^#J 



[0157]lll9^C7^^^ Jf=^j:,%=^ 5 2 1 

e/aL-f J (H. Kogelnik. (Bell Sys 
t. Tech. J. , 48, 1969, pp. 290 
9-2 9 4 7) ) <?D^^^T^cS-:5v^T^-ro lelSra^t^^ 





A n{ He-No) 


Ne-HD/2 


(je/d) 






(' > 


^ 1 


0.083 


1.593 


1.323 


10 


0.55 


12 


^ 2 


0.145 


1.591 


1.323 


10 


0.55 


12 



[0 15 81 01 9fC*5VNT. (a) J^^^ b 

^^oAl^^S^ec^tiXfeJp. (b) \%>.M^^3zt^^V^ 

^fe # 5: ^ L t» o -e *> S c 
[0159l(g]19 (a) CD^^ttfftttCOVNTl^^^J^n 
2 1 ClAMi-^^fe:^;^^^^*^^?^^" tb/c® 
(A*f:ft^^^^c^^^^-e>-ftb/cm-^) c7:>^^fctg^ 

^fcii!i9 (b) cDAl^^sfi^#^*^c:ov^T^^e'fe 

I- 5 RB 0^B#cD^^^ (^^fttfciM/^;;^- ;5 t> X ^ 

^z.hxm,m^fiim^^mt^\. o^j? i o o%i£< o 

J^:^{C^LTJ^± 10 0 nrQ#i£^T-#tt;65:7^ 
[0 1 6 Oj mi 8-ei:i. 7J^n>/^A^^5 2 1 

^«^-r53t^l^^5 2 2(D3feW;^^ PIP-a-dSK-eg 

0° «#4LTS^T*ll/^/^St::^#v^iJ^^:^L;^c;^^. r 

^ Lfcffit^^^*^31^-r^ n ^ J: iHllffa^^s^S 
[01611 *:^c. i^r^vi =7 J^Wi- ^ 2 1 coM«^v^< 

[0 16 21 ^ efe3t^«^i-^R : ^ (0. 6 

5m ra) . G:j^(0. 55m m) . B:W (0. 45 

7}^u 5 2 1 ^«J5JcL/^ ^9 . ^ttb<:0 

«it^m:i:LT^n^^'^A^^5 2 1 tCfefi^-T 5 ^ ^ 

[0 16 31 Tj^n^'^A^^S 2 lC0f^ia:frffitC 



[01641 ^-f. iMo-^fb^tLC7:);^f^^S4^±tc:^ 

[01651 *tC. Ctlbt^St^^^i^bX. #«LT 
[01661 rcof^. ±iSiEfS]K{c. J: ^9 4# 

(c:->— /i-o^j^ij^^Tvv ft!l;^osts^-^i:@5 M 2 o 

[0 16 71 ilSS-t/i/J-^ SSr^S::^tt^^t-57t^ 
i^#:5 2 2 <J: LT. 0lJx.i^:iEO^mM:fe-tt*^-r ^I^b^b 

-r^r i: t>"^t^-Trfe^o -LIB^^b^bJ^. J:«9PL<I^. 0iJ 

3 6 0 nmMm«0^iJ1'^^cOffi 
St03tSs.M{c J: t> ?«fB;a5^^t: b^B^B5i'^o:^fSjd^ 

^^fflMO^T^T^) r 4 0°C-6 0°cm 

gcOig?U. ^fc. *^'f«'eaAi-^?:^<^'bT^.tv\ 
[0 16 81 ?SB^B^i^A^«7?-fe/i-tc^Ui^APi5ctt/jKi 

[0 16 91 ±.^(ox.o\^\.xwm\^fz.m^u^^^-fMz. 

[0 17 01 ^i". m^tB^Rg^Ptnt-^fcis^cOv'-r :y ^ 

^S^^B^f^cofiLg) {::±l£MB^Bif>':/>'i-SrifiSL. v^-v 
r.^{cJ:!9. %\<om,%'JJ^t\^X<r>=^wm\nX.^n% 
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[01711 ±mTW^^^M^'T^ti^(0%mt LT 

RiW5SSd5 5 OmW— 1 0 0mWm]^(DA 
r &^t^^3 6 0 n 

[0 1 7 21 JilS^7tt-.fc ?gf0i^->':/^U(C('±U-lf 
[0 17 31 ^{C. m2(7:>m^X^<^ LT. ?Kb^b 

Sitt®;^<h brc^ I To@:i^rB^tc 5 (vZ/im) ^s<7) 

Bt o CO ^^I^b to M ^> ^ >tr ^ ;^ M L 
[0 17 41 ±ISc^<J: p{cmiE^Pn*DL:rc<^fl|r% 0yx. 

fo ^ Sr^^B^B f - > ://v(7:) ^® ^fj ^ 5 ^ mm.^ m 

[0175] J^±oJ: 5 1 (r:>m%'XMh%2. (om% 
xm^^T^r^-T:\ [Hi sr^L/c J: ^^'.^ffiit^^i-^ 
jj^d^^^A^^S 2 1 ;6if^M^tt5o 

[o 1 7 6 1 ^fc. mx^i^ I TO<^ J: 5 ^'c^iS?^!;®^ 
»^L:rc;^'7;^Sffi*^V^T-fe/^^'('^^L. ^ 2 cog* 

5 2 1 ^^U-r^ r <t t>^t^T-fo5c 
[0 17 71 $ ^{C. fisM-r^A r l/-lf(^ffi7t:^f^^ 
m 1 0®^Xm<!r ^ 2 ^0S^X@{C*5V^T^?y;t^^* 9 0" 
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[0 17 8] L/c;5-^oT. r 

^ tr 5 w <i: pT fg -e fe 5 o 

[0 17 9] ±I5<Z)J: 5t^LTf^MLfc^^OlHl4^^^ 

^^^^ I^^S V >{S*5^gii|^1±io J: T^lHl ^ W L T V ^ 

[0180] f^io. m^mm:^^^^-r^%m%wt u 

T{^. t^B^eCOtetC, =^:tym')=^^^'^. KD2 P 

fc. KT i PO4 T'^^'-CO 2Mtt(^7t^?gB^B^^^i^Til 

[0181] (mM<DMm 2 - 2 ) u A^^^:^ 

[01821 r O-H^i^gi^-i^ 5 3 0 {i. El 2 O tCTj^f 
J: 9 fC. ^SW^ 7-531 tul2*Jfe(^?i^«S 

ju^-i^5 3 2;65i^^tbtl.rv^-5o rrr. mm(owmi 

[0 18 31 ±m^J^M^ ^—5 3 l^XXfyt^u ^'JJ>. 
3 2{^. *2jio07>':7^5 3 S:b^ib(0^^m.M-t^ 

[0184] _biSr tOTj^n ^^^^j^^^ 5 3 2 [^g]CO 

^ttTV^^o rcOAj^n ^^^^ A^^5 3 2 4 5 

OAM^T*AMbfc^^*^^4 5^ J: t>t>-f^^tc 

[0185] wCOJ: ^){cffiJ5)c^i^TV^5r ^idJ: ^9. ^jx 

ci^'7i^^^^5 3 2\z,^\^xn%mx^^smi%%\^^ 



- 20 - 




[0 18 61 /J^niT-^A^-^S 3 2tC^LT^^ 

[01871 L^^;0^'oT. ^^T/S 3 3:0^^3 y :7i/:^7^ 

5 3 4^^LrmM$tt/c7t^. r:<^^^^Bi*^5 3 

[ 0 1 8 8 1 (MMcDWm 3 - 1 ) iij|Bll:feco7f^ti 2 - 

[01891 m2i i-xm^^mm^ 540 ^^tj^m^m 

[0 19 01 ^>'y^5 3 3 <h LTCi. ^^y^:^"^. ^ 

ED. FED. v—f^. mm^fc\±^mBLm^m^ 

4iicx^mw-n%t^j:-:>xthMi~^o ^com^nytnM 
5 3 0 icAt^ mmcD^m 2-2 x*ij£p>^ l 

/.^-Sct 5{-:^8l^tb-C. ffi3ti^Bi^^5 3 0;^l-btBM-f 
[0 1 9 ll m%^mm^5 3 0 7:>^bmML/::s^i:7fe^ 

1 i-'^Xg^ 1 5420 
^l/V-XS 4 2 a tcAMU. ^tu-etbCOAWt^t-i^^C 
^U^X^ 5 4 2 a^«r?:e-r^2 l/^-XSf (H 2 <7) 

Hlcogi^vX) 5 4 3 (7)#i/:/X5 4 3 a {c:io(:r6j§:v^ 

[0 19 21 ±ISS {1^3^45 J: I>*P{i^7t25^*pfe^tt^ 
^iJxJ^^l-'^'XS 4 3a ^8t^a2^-r^ 
^4£{;ilS:^^n5<!: <i: t>{c. P{i^3t;6^*^^tu^^ig 
{c:iot"t^#V'>'X543a coSSjU (^tDii^T*-[^'fiy) 
(Cl^. l/2JK**5X*fe^mSII^S5 4 4;0^M1^6t){-i^ 
li^htlX^^^o ^wT. m2 V>Xi¥5 4 3(CAMLfc 

m^ytn. msH^S 4 4%:^^L-C'(l**"f^;^^9 0° E] 

tb<7>ffi)t^>b sffi^t^tciix htixmm^^o 

[0 19 31 :^(DSm^m^. y^-?V Kl/>X5 4 5 
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[01941 ±mcOX 9 ^c^TJ^n 5 3 2 <t>ELie 

^:K5 4 4 ^^ffiV^fc®^^ffiV^/^V^^'g'^T^ i®^* 
^^^5 4 7{cAM-r55fe*=^tt|5?Lfci:r5. tJ^u^/ 

*^i^^^=-5 3 2 tmmms 4 4\cx^myt^Wk^no 

1 . 2-1. 6fgm^l^±L. _h 
IS/J^ni/yA^^5 3 2^ffiVNfciS3t^^^^5 4 0 (7) 

[0 19 51 mm(Dwm^-2) mumm(omm3- 

tLxm%^f^^m^^mt^m^m^(om^mm'r^o ^j: 

tmm(Dmm^^-r^mj$.mm\^-:>\^^x\'i^ m'^m—(D 
^^^HLxmm:^j:mm^'Mm-r^o 
[01961 HI 2 2 itmytmmm'f- 545 ^-^t^mytm 

[01971 V^U^ ^ 6 3 4:^^h(Dm^^^yt\^. V 

"ri^fu-^ 5 4 1 ^m^-r^m 1 u^xm^ 4 2^^l 

-rii3t^gi^^5 3 ofcAM-r^J: 9tC7:^oXVN5o 

^^>gi^^5 3 0{CAWLfc7t:^{^^ miM(Dmm2- 2 

-fMcm^j^^^v^c^m^thx^ myt^mm^ ^ 3 o 
[0 19 81 m^i^mm'T-b 3 ot-hmMi^tz.smyt^ 
«^-r6ii2 i/vxg^ {m2(Dm(oBi^>:<) 5430 

^l/^-XS 4 3 a{C*5lt^. SmftlJ{Cfirffill«5 4 4 

^tL^o 't::.x% mmmmcoj^m3- 1 tmmi,^. sm 

l^. fetiH^ES 4 4$r:/M.T^l?fc*-|nl;05 9 0" lUte^ 

[0 19 91 z(DXoi^m^^tirz.mytm^m^5 4 5 

[0 2 0 01 mMcomm 3 - 3 ) tuiE^mco^F^s 1 * 

[ 0 2 o 1 1 ^23 \^m%^^m^ 5 5 0 ^^t^uytm 
m^^^mi^ 5 5 0 1^. m^mM(Dmm 1 */ci^^j£(7) 

mm2-~ 1 -e:^LfcC7:)<t[WJ«O^T=^:^^^^^5 5 1 
^^M^ ^- 5 3 1 <Jr(Drp1t-. l/4j£S«'rfc^>£a:ffi 
^tS5 5 l;05gS:t:^?^nT«^^i^TV^^o 

[0 2 0 21 v^y^S 3 3t^b(OPU^^tSmit^t 
^^tP^i^;i7^n^^^A^^5 5 1 {dAML. P{l7t5fe 
M:^<^?F^Sl^T-|ft?^UfcJ:9tclHl*f^#^^<^>JS 
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;^f6i (citK ^ ft ^ ttx ffi Mi- ^ . 

[0 2 0 3 ] — smytytn. yi^^^'vJ^m^f-^ 5 1 

— 5 3 1 T-^M^tt. ^t/'EL^gt^S 5 2 ^iiig-r5ii^ 
^ ^OAW;^I^I^±^*f ^ ^-53 1<!:y:7l^^^53 

XV^^, -r^cfrt)-^, mjISiai 9 (a) X^m9jim(Df^^ 
[ 0 2 0 4 I 5 tc, ^^-^^S 3 3;&=^b«03tiKl^ 

nr^"^ A^^s 5 1 ^mmi^tzsm^^\^±]^M ^ j~ 

5 3 1 tm^^m^ 5 2{CJ: P-STtTfet-^^^^ttfc^ 
3}^u^^j>.^^5 5 l*^aSL-Cfcti*fi-'5r^te:J:»p. 

[0 2 0 5] jiiB^Tfefigej^fitcovNT. mmcD^ms 
-1 tmm\ci.xmm^m^^i^tctz^^ yt^u^^ 

1. 2-1. 5i^mi^(ommmm^n^zt^^x^ 

[0 2 0 6] ^/c. ±IBCDJ: 5)/c^«^icJ:tLJi\ /-J^n^ 
^A^d^<Jrfi:^g||;K5 5 2 ^-5 S l tco^ 

^xh^. mii^^'^^^-mmmi^^m'^mxh^o m^. 
t^z^tR^i^i.^ y-^m^x\^^^mw\cmm't^m^ 

[0 2 0 7] (^;fficD?f^fig 3 - 4 ) miiailffi^7)?f^fi| 1 ^ 
5o 
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[0 2 0 8] wimmMcDlfm 1 * Off^H 2-1 

■C:^L/cO^|^«|(^2*fctD7i^t3>;7*^A^^5 6 1, 5 6 

2 ^fflv^T. El 2 4 (c^-r J: 5 ^irffijit^m^^ 5 6 0^ 

[0 2 0 9] y>yb 3 3:b^h(OPm^yttSm^%t 
^^t^^y^i-XV ^ 5 3 4^^LT:d^n>/^A^-^ 

5 6 1{cAt^L. Sffi5t3fe(^> t<0^^mW^ntfttL.X 

x^. mmcommi^xT^^tcmm^cx^. 

[0 2 10] :i(Dytmt^ ^{CTt^a ^^^M.m^5 6 2iC 
AMU. r rT-f^«tc[H]ST^ixafiS:frf^:*^\ Wm(OV:7 

^5 6 3^mmi^. m%:^M-9 0° ^m^tixsmyt 

yt^tl^xm^Th. •t^J:-t>'h. ^>:/5 3 3;i^b^^ 
?>tt-r^n^'^A^-f-5 6 1 -eiEl4Fr^tufc7feKl^. [elJ^ 
3t^^^5 6 2 <^fi*i^*S5 6 3 <^fCj:or. 7j>tii/^ 

[0211] ±m(Dx ^fj:im%mmmm(Dyr^xn^'^j:.m 
6 2X(DytiS:(Dmmm^m}m\.fctz^^ ^-u^ 
^j>^m^5e2t^^(Dyt^ti.x\^^ yt^u^'^j:.m^5 

[0212] ±ia<^J: 5 tC7^u^*7 A^^5 61, 56 

i:i£MA^^m-r^:it:d^^mt\^^oZtXh^^ -r^^i:> 
ffi^tr-.Axry ^ 

eM::^r^^ 9 O" fttf ^fc^(:il^^*tS$rAM*{c^L 
T4 5° {gtt'^i^^^^a^fe^ (1112 4{Cjo{-j-^ e (C^i 

mmm^m\^^^mmi^c^^^xm^:}j{^x(ommm^7i>^± 

[0 2 13] — -tlE^^J: 5 t-:^^n>/^ A^^^ffiv^ 

^^AM^^c^UT^Li:^c^^s^-ML. 4 5^ i^TM® 

ttriBS-r-Sr <h;6SpItg^/^!?. HI 2 4 {c:JoJt5 d $r 4 

5^ i^T(o^bi^f^nmxm'^-r^ztr-x^^tth 
mmx(Dmf$,t^-^mt:^j:v . myt^^^^titcmyt^t^^A 
[0214] (^m<Di&m 3 - 5 ) mmmmcomm i * 
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[0215] mt^^^(DmB 1 1. tcn^m(ow^m 2-1 

■V^LtlCO tmm(07i^xi M.^^ 5 7 1, 5 7 2 *M 

[0 2 16] ^ >^ ^ l,:!^^^- ^mTT^ l^^J:^^m I \^ 

^2 l/^-Xi¥5 7 1 (CAMU^m^g^biXT. ^2 
1/>X1¥5 7 ICO^I^^-XS 7 1a tc^;^;-^^:^ n 

^fe+gMt^s 7 4 {cj:oT{l^:;^i^;55 9 0" lil^^tt. 

[0 2 17] rttbOii^;0S1g|St-iaS$tL/c^3*:n>/ 
^^^^5 7 2, 5 7 3 <h>EL^Bll«^ 5 7 4(:0Mrt {C^T 

:ll 2 5 7 1 ■^mM\^fc%m^. Wif)!^ 

Kl/^^X5 7 5 <t^5fel/>X5 7 6 t 

^^5 7 8(cAttL. ^mmm^nm^^m^thtz.'^. s 

^1^:^X5 7 9{cj:oT>^^ y — :^5 7 9_htc&:^^:^ 

[0219] ilEcD 9 5 7 0 J: o T 

[0 2 2 0] (mM(Dmm 3 - e ) tsiB^ifeoff^gi i ^ 
[0221] m2 Q iCTT^-rx 0 {c. mum:-M(Dmm 3 - 

4 <t W^m(0 1 *f<^{S3t^^ife^ 560^y:7lxiJ'i$^53 
^5 9 0^«j55c'r5J:5{cLTt>ctv\ rcoJ:9lc«^ 
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[0 2 2 2] (^mcomm 4 - 1 ) muMM(Dmm 2 - 

1 (1113) <^{ipt^5^@i^^5 1 O^^V^T«^^tUi^c 

5>ii*^5 1 0^^^-r5^n^''7A^^<!: LTI^. ^ 

■m(owmi'^mM(Dmm2- 1 (mo. is^) xtj^ 
mmi(07)-^u^'yj:.m'T-tm^^hti^m^i,ca. ito 

[0 2 2 3] S^Miij^S^^M 6 0 01^. 11 2 7 i,C7jk 
-TJ: ^>:/5 33. y:7l^i^i5^534. ffi^^gf 

1 0. ^xxf^ i^'T^^i^-^^^hm^^ti^myt 

i^mm^5 1 o. ^T^^'u--^ 541 sr^tx. mx. 

\Tm^Mm^By<^-^i^^(Dmm^^m'^ 5 4 7 j;iam$ 

i5^y-> (^H:^) ±{^ij:±^^-t^^txmi^^m7jk 

[0 2 2 4] r (Dg'^^Sj^^^^g 6 0 0 {Cffi 

V^5M7fe^ii^^5 1 0^oJ:TJ-^ Vx^'l-'-:^^COV^T 
I^P>^-f-^. :*:^§g-C^V^5ffl^^^^^5 1 OJ^. ^iS 
co?f^Sg2- lT'ISLP^LfcJ:9(c. mi 

5 11. :^Xiym2(D7i'^r2^^J>.m^5 1 2;5^t>^.^t). 

[0 2 2 5] :^fc. Ml (H 1 cOllcDg 

X) 5 4 2^«^-r^#Ml«/M/>'Xj^. -^ix^^tuM 
2U>Xf¥ (m2 0fi|co@ 1/V-X) 5 4 3tr«^-r'5# 

pmytmc^m^nxtti:^^ti^. fj:^. p^^^y 
sm%%d t(7:>oh(D{^th(Dmyt^^iicMi.xm& 

[0 2 2 6] ±mn2 u>xm5 4 3n. mi i/>xi¥ 

5 4 2^«^-r5#%/M-'>'XcC)^^ffi&S^^^5 4 
7 ^3 J-t 5 <7) \3i \^±m fc o TSS« $ 

[0 2 2 7] JiIEO J: 5 /^ffi^fisp^^g 6 0 1 ^m^-t 
5r t). ^ >':/5 3 3 ;&=^??tti;^ $tt5M{i^3tSr 

5>gi^^^5 1 01^. #m;55^^r-fe*?^ffl{c«^f 5r 
ir;S^xt5o m%^mm^5 i oi^3ttt:*-f^<^^ 
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[0 2 2 8] '7>':f5 3 3ioJ:X/V l^^ ^ 5 3 

4 (omm^m^jt mm<omm 3-1-3-3 

[0 2 2 9] ^fc. ±1E^>>^5 3 3 LT("±. ;^ 

[0 2 3 0] (MMcommA- 2) mi&m(D3^<Dmik 

[0 2 3 1 1 r (om^^T^mw^. m 2 8 ( a ) {ctt^-t 
&i^m^mme 1 oot:*-(c. ^23 (b) fc^-rfe^ 

[0 2 3 2] Jiisfe^M*^* 6 1 o wimmm(Dw^ 

^-612-614 <h^«;^T^^$tb. 

B (») 0#gt:^(7)5t(C:9^^-r'£> J: 9iC;^^oTV>^o - 
^^^^mm 6 2 0 li. ^^-621-62 

3 mik^Tjkm^ 6 2 4 — 6 2 6 ^ ^ ^ ^ 

XA6 2 5 <ir. K'Mt->'X6 2 8 <^:^ili^T«^$ 

;H.. -fe^^^F^^^e 1 0;5=^b^d=^tt;^c#S:i:(D^;eiS®^ 
6 2 4- 6 2 6 ^ilig bfc^t. ^^^t^^rf^ 

S^ti/^-xe 2 8(cj:ot;^^ >6 2 9tC®^ 

[0 2 3 3] wCOlii^^^^S-et^i. ^^-IT^S 3 3;d>b 

y :7ix^^ 5 3 4 ^:^^LT^±J;^^tt?t^^^^^^^T7t:^;e>^. 

1 0iS<tr/-f ^^T^r^^l^— 5 4 1 \^^oXm%-)5 

^i: 9 {c^ixfcfl. ^ -/^:7"y Xj^ 6 1 1 {cA 

Mf^o :y:^^Xy XA6 1 1 

<^ 5 :7 ^ /V ^ §15 tc?f^^ ^ ixfcfll^ <^ o T V N 

fc^rfSi(^i±iMt-5o rr-r. ±iBi5^-r^D^5,i7.:/yx 

i^6 11J:i. :iti.li2*$c1t^CD^V:^ 1=^-1' ^ 

Xhhtcisb^ V^J^^7^:mW:^m^^^ztt)^X 
[0 2 3 4] ±m^^ ti7u^ >y^yv y<J^6 1 l7i=^bl±J 
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*t Lfc#fei7:>7fe(l. ^^M^ ^—6 1 2-6 24{Cj:t) 
^M^tl^T. T*''fMOfe-g^J5g^^^6 2 0tC#d-tl5c 

fe^^^^^ 6 1 0 b fe^^Jf^^^ 6 2 0 {C^T^^nfc 
^^(Dytn. ±j^M^ ^—621-623 ^^{Ci 19 it 

^SiiiS<^ilite*^^^ 624-626 (Cj:o XMS 

^m^tltcm. i/'Y^n^:y:^XyXA 6 2 7tcAM-r 
-60 ro^-r :x>:^xy XA 6 2 7l:i. MIS^^^ 

n^^/i^^XyX-Ae 1 1 <^i^c^mg^^L. 
R. G. B(D^&(Dm^^^^tlXA^Ltiyt(0^^^^ 

noh(ox\ ^f$.^titc^^n^ ig:Mi>':/X6 2 80;^ 

fpl(Cfp]ttT[±i*f-r^o ^-V:^n^:y^XyXA6 2 7;^):^ 
^aiMUfc:3tt^. S^i/^Xe 2 8 tcJ:oT. ;=^^y — 
>6 2 9 Jitcgt^^tt. fe:^C$tt/cM^i: LT^:^$;ix 

[0 2 3 5] _hfS(^J:9(-y 5 3 4^^hW,Jd$ 

[0 2 3 6] f^^^ -bISOj: 9t-:^^-Iij^^*:^-r'5 

%(Dmm:in \.x^mit u tj^ ^ 7 a ^^ji l 7t 

[0 2 3 7] ^fc. JifS'{S^:5>@iS^ 5 1 O^^XJFm^ 

5 4 4 {Cft;tT. mW^M(D^^^ 3-4 — 3-6 
(1112 4-2 6) tC^LfcJ; ^^c^-d^t^^^^S 6 O^ 

[0 2 3 8] JhlEOi: 5 ?i^fi7fe^^*^5 5 0^ 

-O'r^u—^ 5 4 1 <?::r-f :i5'n^-/i:7:/y XA6 

1 1 ^OPatciaSLTt>. lRl«tD^^^i^-5r 

5. ^fc. {13t^J^?^-^5 5 O^^^V ^ -/^Xy 

XA 6 1 1 <^ m^^iTT^m^ 624-626^ OP^. 

t>'h^^m^M:L^^<D^'&<0%Knm^'\tti3-D<Dm% 

^*ti(o&<Di&s{c^t>'^x^'S:^^n(omm^i&m^-^n 

mmmtm^ stitch CO?)) t^t^^m^^^ztt^x^^ 
~'mmm9j}m^m±^'^^:Ltt^x^h,o mm 

{c^^'T^u—^h^'^t^^^ 5/^Xy XjiN 6 1 1 J: t) 

[0 2 3 9] ^7^::. ^ >X 5 3 3 J: y :7 l/>:7 5 3 
4 OiBg^^/^ ^itixtf . ^fficOff^fil 3-1-3-3 

(02 1-2 3) iC7^Lfcxoti:mytmmm^5 4om 
[0 24 0] ifc. m2 s tmzmmxv ^i:^ 
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V 6 1 I t Hi^^^lS^ 624'-'626i: (Dm. t* 

^ Si ^ ti. t7:> ^ o ^ { c M i^; ^ it fc 3 o CO {i 
^^^^^ (^5j:t5^ ^T-^^'i/-^) ^iS:ft^:^'^(c 

^m^m^(D±^m^^-5 3 1 i: Lxmm-t^:Ltib^ 

T^^o L;6-t. tfilBcOct n A^^i: LT 

-e o J? ^ ^ b-r 5 <h V ^ o fci * ^ V ^ -5 r 

[0 2 4 31 {^M<DWm4- 3) mm^Mcomm^.- 

[0 2 4 41 :i(Dmi^^7J^^^W:\^. m2 9 (a) (C^-T 

fe5^^^.^^6 1 ocoT:*^^c:. m2 9 (b) {^iTj^-r^-^ 

[0 2 4 51 ±m^^m^^m e i o i^. mB^mmcow^ 
m4~ 2X7j<]^rz<Dtm\zh<Dt^m^''htix\^^^o — 
-fe^^^^^ 6 3 0 li. mm(Dmm4-2tbt^ 

^St*^ ^— 6 2 1 — 62 StCfC^r^l^t''-^:^ 

:/y:y:^63i-63 3 tm^-^ htix\^^^ t . mmm 

(Dm^mTjkm^ 6 2 4-6 2 6 {C-R::1T. SMM^T^M^ 
S^^-^ 6 3 4-6 3 62551S:^:J■^i^rv^:5,^.;^>5^?i^o 
[0 2 4 61 Jiiaffi^t:'— i^^^y^y '^^5^631 — 633 

%^mm^\cxox^^':^Mm^(t>tif:z^^j^(Dx^ m 

f3.±X<D%^^^^M^tlXmi^^yT^m^6 3 4-6 3 6{C 
AMf 5o mikm^m^ 6 3 4-6 3 6 \cxm L/c^l^ 

tb. n&m^^'—^^y'V ';/i5^631 — 63 3 At* 

^: ^-6 3 7 -efe^^;?i5^=Tt?tL. SMi^:/X6 2 8(cj: 
[0 2 4 7] ±iaco J: 9 n?K#^M^o^i^te*^^^^c:i3v^ 
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[0 2 4 81 ^fc. ^^7)®^^^^^^fi{Ci5V^Tt:>. MIB 

mM<oi[m4 -2xmm\.f:L^of^m^<D^mt^mmkc 

[0 2 4 91 (|IJS(^)?f^fii 5 - 1 ) 7i^n>/7Am^<^il 

[0 2 5 01 mvk^7T^mw\'t. mzo tc^-r j: 5 tc. ?r 

^7 0 2, 7 0 3i)m^'ihth^ riX?>CD^#®>ffi)(C, ^ > 
>^704a^y:7l^^:J?704b t^^-t^%M7 0 4 

[0 2 5 1 1 UT (omm^^^^^^x ^ m^(omM 

[0 2 5 21 JLI53tM7 0 4(D^>:/7 0 4 a ^ LT 

-TK^^'lT', 7K«^>>^s LED> FED. 1^— 1f3t. 
^^*fc*^^^EL^^^^;d5^iJ^-C#5o ^>^P^7 0 4 
a ;0-b^'^btl7t7t(i. V ^ 7 0 4 h{:i^y)m^ 

[0 2 5 31 ±t^m^Bm'^ 7 0 1 t LX\^. m:^\t%<0 

xmmmtm^mmtxm^B^'=F(Djj\^:^^9 0^ iactu 

(ON) T-l-i. ^KB^B5>^tD^ai:ti:0S^tt. 3fe<^AM®(c 
^) td/.^^o r(D7ti6, -^coiii^{rPii5t^;a^AM-r5 

mm^tc^'^m^Bm'f-7 0 i^mmi-^o m^bJ- 

mJEE;65^;[JD$t^TV^7:ev^|l^^ (OFF) ?^b^b5^^ 
A*f ® ;i ^ b m W M * (^IP $ :j3 V ^ r ?^B^0 

oiij*tcp^3t3t:6^AMi-5<^. ^OP^l^Tfell^K^e^ 

^7 0 1 ^xMmt^h\^MWi-^x^m^-t ^m^^m^^(o 

'(SiKS^SO" lHlfe$-^^o Lfc;55oT. OFFS^^fer 
[0 2 5 41 ^/c. ±l57J^n 7 0 2, 7 0 3 

<i: LTt^. m^\'im^MM(oMmi'^fL\'tnM<D^m2 

^tct^. I TOra^-M^^^:)mi£:^-•Sl^)D^t^./ct^fi§T*fflV^ 
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htt^^. Z,(Oit>^^ 0 2, 7 0 3{i. mJiacO 

[0 2 5 5] m^^^^-"^ "7 1 O 

2, 7 0 3{CAMLfc^(0 5-^. Sm%%\t^%%^'^ 
^LT#<fcis^. 7}^n^'^A^^7 O 2, 7 0 3f^tc?g 
S)c$ti/cjg)^«^(OiBW^:^^^(-J: t^^ll^ti. 1113 0 

P'(ipt3fei^> .*i=^i5=^'^^^^^7 0 2, 7 0 3tC^LT^ 
^^57-^ bT{'^^-r5fc^. 7j^n,7'^^A^^7 0 2, 7 

^^-fc Z.(Of-}sb^ P<l:)t5tl^^t3^^Am-?-7 o 2, 

7 0 3 ^-^tO-^^ilil-r^ r <h {C/^;5o 
[0 2 5 6 ] -^^T. %W^7 0 4 ?!)^e)OP^7t3t<^ Sfi 
3fe^<^^'ati^7t^^^t3 ^^'^i^^^7 o 2{c:AW-r^^. 

s-d^t^tf^. ±iaOct5J-iBi^^tb-rmB^B^^7 0 itc 

0 2^^i§LTr^B^0*^ 7 0 1 t3:A*tt"^o y«B^B*^7 

t^P{l^^t7)^^tBMi-^-::^> of Fp^-Cf-isil^ 

i: -C M ^ <S^3t 5 o 
[0 2 5 7] ±W.m^^m^7 0 l;d-e>ffiMb/c^7!)S:^^n 

i/^i^^^7 0 3 {CAM-r^ i^fy J>.mi-7 0 2 

Lfc3fel'i. ®*t:0ON. OF F diJ^UTAt^i:? 

^7 0 3cD[Eli^f^^{c:J: »9t^^^tO:^|RiI(^tBW^5<:o-i? 

^*^7 0 3 ^^(o%^mm\^xmm^(onm^m^p^\^ 

[ 0 2 5 8] ^ac. m:m^^U\^fz.m^^ys^^^W:(r>m\^ 
[0 2 5 9] ::: %m. 7 o 4 LX 

fCo ?ae^0^^7 0 1 i: UTI-i. S^V^M^OVGA 

(6 4 0 x 4 8 0) (D^^mm^^ir^-h(o^^m\.fz.o 

^ttfc®^{t'^$rA;^b. s^®®<:otai^fe^:^rR] (IE 

B) f)^hmm\.f-t:^^.m^Bmi-7oi\cxti-^fh^ 

^^^7 0 3Srili§b/cSffi^3t;65|Hl*T-r'5:*ri^ii (Els 



^^^Sc07j^ni7'^A^^7 0 2, 7 0 3 ^^Sb^b^^ 7 

0 1 ^M^^tpi^T^^-r^r ^fC J: OFF®*(C 
^Jj^L-CAML;t7t^S»r (P^it5l) 't^::^t'^^<. mm 

[0 2 6 0] ^mm^^^Mir^mm^mm't^^ 

:/^A^-^7 0 3lcAM-r5^ti:#®^OR];t}DmJBEtCJ^; 

i: T ii:ii-r ^ j6rSc55^ ^ [Hi 1^ ^ n 5 ^ t-^^sij ^ n 5 

[0 2 6 1 ] ^ fc. ±iBf^^'J-ei^. 7 O 1 t L 

:^ h^^y^^ -yi!^ ^^y'(Dh<oiiC-:>\^^xmm^ 

n^t^T^K x$F^m^Mi^x^(Dmyt:^m^^mir:brfm 
^^-r^ tco-efoixtf. i^^ti(D^4 y'(Oh(oxh^ 

-^mxh^o -^f-. m^B6^'^t^'t(Dm^:^\^^^Mi^x- 
mitCTt^^i^^ry^EE^mi^x^^^ m^(D^}M{cMvx7r- 

t':y^iBl^;6^b7^:^t^:=^r lEfS]-^ ^ ^^{bt* 5 <7) <Jf 
CO X 0 ^J^^ A (Vertical Al igne)^ — 

[0 2 6 2] ^ bJc. J: >?^B^0^^(Dia?y 

^mxh^o 

[0 2 6 3] ±m(0 J: 0 ^J:m^m0^ 7 0 1 il^. 

cDt>c7)T*fe5o ^/^oT. m^Bm^^^mm^^nx^^^^m^ 
m(Dmyt^^:^^m(oyt^t2t^'^M.m^7 0 2, 7 0 3 t 

z tT^^x^ ^tz^^m{z%mm^mtix\^^^^ 
[0 2 6 4] mmcDwm 5 - 2 ) mmmmcomm 5 - 

1 ^l^«<^AMni/^A^^^7 O 2, 7 0 3^fflV^T. ig 
%m7 0 4 cDgEg^*i=^ r:^*^ ^^-^7 0 2 cDTilWi^t- 
h(?:)«^K<i: LlTCo ^Jg 7 0 4 {^|l:^0?f^^ 5 - 1 

^fflv^/Co fdio^^Ktcov^Ti^llJfeojgS 5 - 1 ^ 1^^ 

[0 2 6 5] Z.(Om^^7F:mWiX\t^ %m7 0Aii^hm 
m\.ti%<O0-h. Pffi3t^«^5j>ni7^^ j^^^^7 0 2 ^-^e 
co**3igL. ^B^B^-^7 0 l(ctlAWb?tv\ 
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tixmm^(ow.m^^ti&^^ti^o p^jt^t^^n^/ 

vJ^mi^i 0 s^^cD-^^mmh. mm^icx^xmm 

mmm:7T^tn^<Dm.^t^m^i^-^t:i\twKfm:^xm^ 

^:^y'u^ t Lxmm-^mxh^o 
[0 2 6 6] (mM(Dmm 5 - a ) mummcomm 5 - 
1 ^iRi^toitt<D>i^n^7Ais^7 0 2^fl^v^T. ma 

2X7jk-i~Xo:^mi^^7jkmW:^mj5^Ltz^ -t^J^io-h. m 

^y^nuyt^mmi.xm^^^^'r^m^ti.ti^ * 
[0 2 6 8] ^-r. pm%yt:^x-o*sm^%^^A.fd:^ 

3t7t^^{^4>n>/^^m-^7 0 2Xmm^t\^^:i t^J:< 
■^<^*^SilL. ?gfBm^7 0 1 {Ct^f5^^<lf AML^:? 

v\ — sm^^nTt^ti ^^^j..m^7 0 2xiB}t^^ti 

T. «;^:^T(7)^;5^?^B^0*^7 0 1 t^AM-f^o ?£a%m 
^701 t;iA*t Lfc^Ji. L. . 7 

— 7 1 1 fcJ: !9HM$tt5o r c^^ 7 1 1 

^ ^ tit- h (o-^mm^^mm:^- h ^ titc h <Dm 

[0269] ^y—7 1 UdJ: ^tlfc:3t(^^mS 

tit:LmBE{c}t^cxmyf:^\^:^^^m^tix^ 7j^^^^^JU* 

^7 0 2(cAM"r5o ^ni/^Jx^^7 0 2{cAML:rc 

^7 0 2 ^^co^^^i§t-5fc^S.^#(cJ:oT^l.m$ 

[0 2 7 0] *^{C'f^Mtfc±fEcDj: 
/cSt^ ^ <7) S^S^^M ^ ^ 7t fiS ^ 'b <^ T'«.^ L 
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5r chtc/^^Tli^ ^^'^^m.m^(0^m^^^xiK^ < 
[0 2 7 1 ] LfcTJSo-r. 5<-«^Lfc^SiS3t 

[0 2 7 2] (mM(r>mm 5 - 4 ) m 3 3 tc:^'^ j: 5 

ll:te^O?F^g85~ 1 c!:|B]^(07j^ui:=''^jU^^7 0 2, 
[0 2 7 3] rt7)®^^^^gT*l^. 7}^n^'^A^^7 

0 2, 7 0 3{^. ^mcomms- ix7j^\^fzh(otmc 
-i^i:L-<T. jHi-5p®i^-e9 0° lilted -^yht*tflg{ciB 

S^tlX^^^o ^tl^x.^ ^n^'^i^^^7 0 2 1^. S 

7 0 3(^. pm^ytt sm%^t{cMir^m^^{^(Di^ 
^^t^mttj:^xo{cmf^^tix^^^^ /^io. mmcom 

f0^D7i^^v?-r:^coga^p]:^^6];65 9 o" J: 9 JciBiSi 

t>h. m^^^^(7)m^^iJj\^^xmyti>^MLx ^^(DXoiiz. 

[0 2 7 4] m^^m^ 701 I"i^:tec7)ff^^ 5-1 -C{£ffi 

Ltzh(Dtmcxh^o ^^c. ^ ^ — 7 1 1 iiiiM<^?f^ 

[0 2 7 5] r.rT% a 3 3(C^oV^T. 

[0 2 7 6] i^T. ^'f%M7 0 4 7^^^C05fet-ct5^^ 

7 0 2 t?:>^je)ftO:fe-(c:iEg ^ fifzL%m 7 0 At^h<op 

pm%m'^\B}tff\cx^m,t2 9 mTj^m^i^i^i^x 
m^3t9o° <o;^i^tcft(f e>ttT?g0^^^^7 0 1 (cAM-r 

[0 2 7 7] ^^p^bI^^ 701 l.tz,Pm%m^^^B 
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[0 2 7 8] 1 0{CJ;^^^i^J{>^tCol^T 

l^id^'^l^^tlT^n A^-^ 7 0 3 {CAI^-r^o ON 
iiil^^iSiiiLycS^7fe7fel^>^^Di/^Jk^^7 0 3 -V-mtff 

SrilijiLfcP{S^^{l7^n>:^*^A^^ 7 0 3 ^^co^^ 
[0 2 7 91 r ::-r% ytM7 o 4 ;^i^bf7)^i:i51^ai7t^ -C 

[0 2 8 0] ^fc. m^\^\t%m7 0 4:^^tb(D^i^m^B 
3li§i~^o ^(Dfz^^ m^um^7 0 1 ■rco^pfij^;^^^' 

(ommcft^\:^xmmt-^imjE-r^ z t xM^-^mxh 

[0 2 8 1 1 ±|SCOct 5 ^t:^ i/^-A^-i^7 0 2, 7 

0 3iO{l^^^'(4^M7:f'5J:9{^lS::?f ^^<tT:\ igii 

[0 2 8 2] mm^i^mLtcmiSi^7r:mm^mm\^t:im 
^^^^umx^j^m.7 0 4%m\^^^^t\z.x^xmm 

m7 0 4^.^.n-r^ztfj:<mik(Dmm^no :it:b^x 

ij^^^ 5 V \5s 0^ 3t 7c ^'It:^ (c jJc;; i: T 

(50 T -e O iU ^ CO ^ 1^ -h ^ ^ r i 75^ #g 

[0 2 8 4] (mMcDWm 5 - 5 ) mS 4{C^ IIJ£0?F^ 
^5- 1 ^(W)^(7);3^U::7'^jU^^7 0 2, 7 0 3 (d. :^ 
^-y^ji^^ 7 2 1 ^M^'&:bii:T«^L7tiij&S^^ 
SSr^-To 3tJS7 0 4 LTtt^3t^>>^^:7-<yu^^ 

0 mM(Dmm 5-1 720^ mmcom^^ 
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^721 fC^o*t^# (R) . JK^ (G) . W (B) <^)|ij^ 

(d^/^^Lfc 3o(;0ili^;a^M(^>ioT. ^Kb^b^^ 7 2 0 

nm(D'mn^s.x^'7—m^'k^yf^\^n^^ o t-^c? ox 

[0 2 8 5] ^fc. ;^ 7-7^/1^^ 7 2 1 (1. Mb^b^^ 

7 2 o<7)^jij^{c*J-/^;-r^^i^r<!r{c. ^tl^^tlR. 

[0 2 8 6] r(^®»^^S^S-e«^. 3tM7 O 4;e»:'t)tB 

7 0 2 tC:fol^T S<ipfe7t;^^f^ia{C:^o{t'5±;^(c:[Eli??^tv 
'5o ^i^^*x.S«pt^(^i7^-7-^'/^^ 7 2 1 (cAtt-r 
5r <i:f^?^<?< . P'B3t5fec^^:6^:*r^->'^/u^ 7 2 1 (c 
AM-r5o 

[0 2 8 7] i?^ — :7^/lx^ 7 2 1 ^iligL/c. R. 

G. Bc7)#JS:^(c:M;S^i-^^{^, r^B^^^7 2 0^?:)^® 
^{-AWi-^o ^LT. ^Hl^OON. OFF{C^Jc£;U 

fz.%\^i^^xi ^ J:>.m=^ 7 0 3 ^-^cO^^iliiiLS^^tw 
idS-r^o 't.tL. OFF®^4riliiiLfcpt(^3!^nri/^A 

^^7 0 3-ci^iii{c*5tt^-Jii^(ciE]ST^n'5fcae>. 

[O 2 8 8] ® 3 4-e(^«*>fl::(75fc:is?)R, G. B (C^/J: 
i-5#iiJlS;5^i--<TON<t OFF c7):^^^^LTfe^ 

-^ix^*tti?>®:^(7)7t;^^AMi-5«-iij*tc^L. RiiiD 
'r5m#^^i^{c:^J^^^L/i^^^/^A*^=^7 O SSr^lig^ 
■^^n^fcj: 19. ®^#tcj:iR, G. B o^tt-^'tioift 

[0 2 8 9] rrX. #3K:&{C^-r^7J^a^^^^-:?-7 

0 3 0i^:^5>«t^i^^{CoVNTI^. lEli^:ft^::^# 

5 J: 5 (cK^-rttf^ J:v\ 0^19. OF FtcMi^^-r^iii 
*^ili§Lfc#JSS03tl^VNTttt>:^t^t7i57'^A^^7 O 
3xmM^(r>W^9\-^h'^^^f\.^fz.^%^m.t UT^ 

[0 2 9 0] ^fc. ONiij^^iliibfc3tJ;i. iiS-. :^ 
n>:^'^A^^7 0 3-e[H]^f^>^^S:{t/ctV\ L;5^Li^f;65 

-y^-^ J J>>%^ 7 0 z -^j^-^^-t ^m^^WP^t'^^^^j^ 

»^^$o:^>g'|^JKft{Cj:oT A n = N e - N o;6^^/^^ 

5r <i:{c:/^i9. Wi^^\^b^X\X^(Dm7^^h\^X^^ 
(Di^xi ^ y J:^^=i- 1 0 3 ipgiixTVNTS 
[0 2 9 1 ] ll^fCf^ML)tSj^^:^^g{CR. G. B 
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m 

3 0 cmm^mtixmmi^titz^. m^^^&^Di^^m 

[0 2 9 2] ^fc. :i:LX-(D^y — y^ji-^(Dm^^r> 

^y. ^yt. :zthh(Dmw^nfcmm^i^\^^xhmmx 
[0 2 9 3] m-m(DMm s-e) mumM<Dmm s - 

R (0. 65fijn) . G (0. 5 5 m m) . i^«tt/ 
B (0. 4 5Mm) (D^^S:CO%\ZX^ ^mm^^no 

^ ^ A ^ ^ CO M >^ ;^ t C o V > T -r 5 o 
[0 2 9 4] ^-r. mM(Omm2- l 8(0 
7}^ a ^ A ^ ^ ^ K -r ^ # -g- ^ 1^ ^ ( C L T *K ^0 1^ 

ir:y^^>:/L. ^"f ^ 1 tO^^X^ ^ LT . G (O. 
5 5 Mm) (D^M\:iM}Z^ir^=f^m^C^Om%^nOo 

mi(Omytn^^m^Ml.. R (O. 6 5 Mm) cd^I^M 
{cnJt^-t^m^^no. B (0. 4 5/xm) 

^5£<7)jfi^fi§2- 1 ^ItJ^tdLT^D— 7:^^^?KfB1^>' 
://l-^::^s|^:r5m2^0^^^TS%^T9 r 

[0 2 9 5] ±IEcOj: 5{-b'C#MUfc/J^t:i^'^Am^ 
^[^3 4C07}>n>/^^^^7 0 2, 7 O 3 iCf^itrffl 

m^(o^m:^^hmm\^tit:L^. 3}-^c2^^^^^755R. 

[0 2 9 6] 5 - 7 ) m^mM(OJ^m 5 - 

5<?:>ljte*^3^SC07jxni5''^A^^7 0 2, 7 0 3 ^L 
T. ^tl^^ixR (0. 65m m) . G (0. 55m 
m) . ^/ctlB (0. 4 5 Mm) t) ^ 

3t ^ o T U 3 tfe: 73^ n ^ ^ A ^ ^ ^BSS ^ :JX 

[ 0 2 9 7 ] ±1S0J: ^^cfTj^n^^^^^A^^^lia 4(Dyt^ 
U:^^A^^7 0 2, 7 0 3 {c:ft;^T^V^. 7 

0 1 (c^y-<D^^^t'^«rA;^LT. mm^(O^W:^^h 

mm\.tzt:i^. R. G. BCD^K:i:t^^u. ^n^^ti 

«^&fi?:tumt-3 0 cmmm^W}^'±XhmW(0'^<t 
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[0 2 9 8] (mM(Dmm s - s ) suiBnifetoff^^ 5 - 

[0 2 9 9] H 3 5 dZTjkirX 0 tc, iij^^Tj^^g 731 

h >^^/l-CD^S 7 3 2 (ClKg^ttrv^^. rO®^ 
^^^S 7 3 1 M;tl^^ffi^^?f^^ 5-1 xm.m Lfc 

3 3oitlT:^f^(->^i«|-r^ J: 5{-f5:e$tbTv^5o -r?te 
^-b. ^mco?f$Si5 - 1 ^c:^ov^T^^. ^^M^cotai^^ 

(jES) ;e»^b^^®^^ti^'r50d^lft0^L7^c 
t^. m:7r^mV^1)m^ri.X\^^^m^\^. IplBStcHeUfr^tcJ: 
o T IE® b ^ ^ i®^ t^0^ 755^^ L /cilj^Ti^ 

[0 3 0 0] rr-c. -rn&t>^>iEiST 

mi^(Dm^^\::^y^k:::.^^xm'&'r^Z.tt^^X^^^ ^ 
[0 3 0 1 ] ^ f'. SJFf^tc: J:oT®^co^7j^^^T^m 

^\mmTx\^mm%t \^x<D^^m^^f:i-rz,t\cfs:^ 
fz.}^mmmm.t\^x<Dmmt^'^mx^^o -tf^f^^-h^ . 

(7:>mn^^Wf-^^:Ltt^^x^^(Dn^ mn(om%^^m 
^^f^m^B'f ^ :^'yi^^ x^^mm.^-^\^m^^hf\^^^^^%\'^ 

[0 3 0 2] ^^?gtCjot:t5^^:'i5^7^*^7 0 2, 7 
[0 3 0 3] fl^^ ^gmoDM^*:^$^S 731 7 

[0 3 0 4] ^(o^ot^Y ^--^/urt-eofli 
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:^j\-^\cmh'r. iiSo^^iiK^, ^m^t&x<D^m 

[0 3 0 6J (*JfeC0?J^tl5-9) mrfE*jS(^?P^«|5- 

[0 3 0 7] r <r>m^^7f^m.m.\^\^. %m.(oj(^m s - 1 

ttfc?3^n^*^i.^^7 4 l'-7 4 4 ;551S:Jt b;h.T 5o 
^fc. >i^u Am^7 4 3, 1 A A hm^^n"^! O \ 
t(Dm\Z.\%^ W^m.Wi {X / ^W.) 7 4 5, 7 4 6;d5^ 

[0 3 0 8 ] z.(om\km^mwxvt^ %m7 o At^^^ 

2^-^cD^^SiabT^gB%^^7 O 1 ClAWt-^o ^ 
fd. SffiTfe^fel-^x A^^7 4 1 , 7 4 2tlt:fa9 

m^i^fc7}^t:7i5''^A^^7 4 3, 7 4 4fCAM-r5o 
n^'^A^^7 4 3, 7 4 4{CA*rL7t3tl^. 
^^^7 4 3, 7 4 4-C$ btClR;Ja9 0° <D:ft^-X?{HlSf 
^tt^o ^T:^^^^i^*^^7 4 3, 7 4 4 l?[Bl*r^tT./c3t 
J^. feffi^t^ 745, 746^Cj:o T-dJ^® 9 0^0 

[0 3 0 9] ^t:^ Tj^ n -^^'^ Al^^ 741 — 744 
i5j:t)^>B:^gMS7 4 5, 7 4 6 icJ^oT-dpfe^^m-^iij^ 
7tM7 O 4;^^ib03t{^iliK®>55^Uo/c7feS 
(wCOiJ^i^PiB^fe^) LT^^B^0^-^7 0 1 JcAM-r 

[0 3 10] ^fc. 3t2i7 0 A(Dmmmmi:^^-f^^t 

A-^\^^'^^(D%W^7 0 A-fy^hco^^mMm^ 
^i}j:±\.xm\k^^^'^=ft>'\^^:Lth'^^X'h^. v^;^ 

[0311] m^sM^ 7 0 1 ^mi^ir^%\tmm(o^i}w 
m^'\c-^m\.xm%:)j^t^^m^ftho io(7)7j>n>/^ 
j^m^i 0 stcAM-r^o 

[0 3 12] rr-e. sm%%m^^±.:)j^^m^^nm. 

[0 3 13] P^l^^l^/^n iJ'-^A^^ 7 0 3 ^^(?)^ 



[0 3 14] A^^7 0 3:fe- 

f^^M^Lfca-^. Hl;?JD$nfcA::^^t#tcMi3;^^'5®^ 

[0 3 1 5] ^{c:. r CT^^^LTttU^^^^ 

wvx. %m^-h(o%^(Dm.i^±x^m^^7f^^^^9)}\^m 

[0316] mm(Di[m 5-10) m^m-m^comm 5 
- 1 tmmco^-^ j>^m'=^^m\^-'xmf&^nf^m%m 

[0 3 1 7] E) 3 7 \:i>s^mn(Dm:-m(ommxmi^'LfzA- 

^*yj-^m^7b\kz^-:>j\^t^hxM'L.^ pm%%\^^(D 
iHi^T^t^^^Ffcj: i9ata9 o** mm-^f\^m^Bm'^ 7 0 \ 

[0 3 18] ^/c. Sil^?6l^>^^n^*^ A^^7 5 1^ 
ili§L. t> 5 l-004^t:2>^'^A*^7 5 2iCAM-r^o 
[Hlt)T^^^^7 5 2{^S{i5t3ttCML^»f^^}^*^^i: 
^<J: 5(-?F^^$tL. ^-^t' ^*^A^^7 5 2 {cAJWUfcS 

/2*S7 5 3^^iiiL. ^iS®;^>^9 0° Inlfe^S^bixP 
m%%t LT?gf0^^7 O 1 tc:AM-r^>o 

[0 3 19] t?^oT. ^Mo?f^S5- 1 0 tnm{^%u 

7 O 4 7!f^t(D5tat^Mta^T^?^B^B*^(7)^;^(C^J^i- 
^:Ltt^X%^. 1S:^fS];^-b5t^AM-r^^^O 
^ci^>. v'-:^>'l--^c7)^Bg^^ffiO?f^S 5-4 Xm^ L 

[0 3 2 0] mm^i^mx^tz-m^^T^muxit.^ %m7 

0 At VX^^y ^^y'izi^ V -i^(d:7 ^ /u^ :^mLfch 

0. 5 5 Mm^^cD&*07t^tHM-r^ J: 9 
(6 4 0 x 4 8 0) (D^^Mn^^^-r ^^}^m(Dm^By<^^l- 

0 1 ^mm't^%i^mm(D^mw-^\ci^Jt^\^xm%:}j\^ 
[0 3 2 1 ] rr.T% s^%%\tmM±:^\z.^1^:^thWi 

^7 O 3 ^-^CD^^]ililiLs S.^#icJ:oTM.il$ti5 

[0 3 2 2] $ bt-^[E]{^fe::^^7t^^7 5 4 ^7i^n 
i^^^7 0 3co*mMiJ{cffiVNfCo 

L T l:i a > X-^BiFf ^ CO ® *r ffi V ^ SE^B 1/ > X 
[0 3 2 3] S^#<^>Eg;6-b>i^n >5'*^^^^7 0 3:^ 

fSj^ft^Lfc^-g'. fn;tJD^ttfcA;^^t-§-fc*r/s;i-:5jii« 
m^By<^j\^^m^^^x\'-hkz,hmt>hr. mi^%m%7 b 
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m 

[0 3 2 4] HI 3 7 \C7f^-tX. 0 fX:m^\^^>y:^=rJ^^W(0 

[0 3 2 5 ] (mMcDmm 6 ) mumMcojfm i -e^ u 

[0 3 2 6] miMi^TjkmMcDm^m^mS S (a) (^l:^ 

m^S 2 04:ffiV^TV^-5o 
[0 3 2 71 ytU S 2 CO^^ 8 2 4 8 2 

1 tDffi®;^>-?>AML. #3^^$8 2 1 ^gmLooSS{- 
^/i-S 1 9(c:A*f Ufc3t:m8 2 2\'X^m^timilk^^7^ 

[0 3 2 8] ^^Mm^S 2 0 (OMMiiCni^M 

5: 8 2 3 ^iSit. xt^u ^'^ix^^S 2 0 ^jgigUfc 

^-8 2 3 tC^^tJc^Li^ L^^ K:y h (^g}^. f/^ 
S^0jl7(7)^#IS:^^$nTVN^<i^*qS$&) ^wm^t^^ 

[0 3 2 9] ^^s^B^^^^/U8 I 9 t LTI^. ^ig^-^fon. 

{c^cT^ig^^ Lxhm\^^h^Mm(om^B^<^^/\^xh 

[0 3 3 01 7t2i8 2 3 ^ Ur{^. CCFT^^ 
TVN^^ct 5 i-^M^8 2 5 ^ISlll-T'bSV^ myt^S2 
T-#. m^l-^^iJ^^mr. #^5p9-5 7 4 3^<i>^^{C 

mxhho 

[0 3 3 1 1 yt^^^'yM.m^S 2 0 (Dm^^ti:mm\^. 

;J^n^^J.^^tCAMLfc^{l^>S^*8 2 4(D*T# 
[0 3 3 2] -r^J:t>^m3 9(a). (b) (d^L/cJ: 

m:^\^m}^mmnmc7t^TJ^vJ^mi^tLxmm 
8 2 4 <D^xi^^(Dm%^^<o^^m^By<^/i^(DmmB 
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[0 3 3 3] ^(Om. m^By<^/\-tm%m. i-fJ:t>'hW 

tx\ m^xm,\^9)}m^m:^^x^ 

[0 3 3 4] — m/E^WtlP-r^^ ct-e:i^^^(^/J^n 
:^^7^^^8 2 ot:iB&^:^e^j^W<t^.^ t). AM5t^8 2 

4(^7j^nr^'^jU^^8 2 O^^igL. -^<7:>S®{Cl^l-t b 

jx^s X 9tcAM-r 5o ^(Dm^^z^^-^ ^m^By<^j^s i 

S'g^<^f^«{;i.KW^ ^-8 2 3kz.m\^hfifz V^y htcij: 

[03351 rt7)<}:5(-. ;*:^5^<^^n>^'^ A^^8 2 
OSrffiV^/c®^«^^S^cfeoTI^. ffl;EE&R3Jt^DL;:?V^ 

a-g^ 3t ^ (7)^v N vz:^^:ft [eI 

m^misbx'm<'rh^ti>^x^^ ^h\cmEEmui.cx-:> 

m^-rh:it7b^x^h^ 

[0 3 3 6] :$:^m(DX 5{-^^d^'^A^^^Mb^b^^-^ 
[0 3 3 7] ^fc. ^/^^^Jl. t;e*^J 2 

Vf^tihyt(D^yt:^\^^-^^^^ztx\ ^Dis^)T^i^v^ 
[0 3 3 8] :^^m(7:>mmm7jkms^'^^'rhmi^(Dmh 

xnmfs^mmxhho 

[0 3 3 9] f n^t>*:>. mAx'm^^n.hm^\z\^. « 
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[0 3 4 0] ^tLfc^LT. ^A^x-mik^mm-t^m 

[0 3 4 1 1 ^tc. ^^^Sc7)ff^S'effiv^^A^^^^*^ 
[0 3 4 2] :^^m.(Dmmxm^^^^-^ ^M^s 2 

T05 0 1 ?r?&^Lfc 2tjc<^:?t/^;^S«5 O 2T*f^M$ 

[0 3 4 31 {iL. ^m%t:%-^t^AM-r^fkSLx^ m 
[0 3 4 41 mmici^m-r^m^iici^. mityt. m^m% 

[0 3 4 51 ±|5«J5eJc:feVNT. m^\t:^mm\^ 

#5Aj^n-/^ix^-^8 20iDITO501 

^6^^c:7}^t3^/^A^^8 2 ooa^<7)ftil^b%ia5:i<>: 
J: 5tc.i^ni^*^A^^^^/h/^^ifV^tt{-iE^iJU. A 

[0346] ^fc. IE138 (b) \:i^l.fz X. 0 k^^^m 
[c^^^>^ni:f^M.m^S 20 y — S 2 3c^Pb1 

k^X/ ^i^2 7 ^Wtyy. d^O^M^ ^-8 2 3*7j^t3^* 
^A^-i=-8 2 0 i:¥^TT-^^/.^< . 0ijx.tf*^5' -fst-txia 
Sl-^r <ttc:J: ;^^0^{c>^57J-^T3:^^^^Am^8 2 0 

K(Ci3l/^T. ^3^n>/yi^ig^8 2 O^^igf 
5»3tj^8 2 8 ^^^7ti^{C^^LT^S*i='r/^-A^ 
•i^8 2 OtcAM-^L^^r <h;6^T#5o 

[0 3 4 7] ^(OU. RM^ ^-8 2 3^#l:tTlS:SL 
TV^;5<7)T% ^^n^^^^^S 2 o<^:SSfife#tt(cj: 
oT^WS: y- 8 2 3;6-^co^M^^8 2 9^'i>i^u^/^ 
J>.m^8 2 O^giiiL. 7j^Ui5^'7-A|g^8 2 Otcj; t^R 
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[0 3 4 8] m±iz!5-<fcJ: 9 (c, ;$:^:teoo?p^fiiT-^^ L 

np^\^\^t)-^f\.^m^mm^^z,tt-x^^o ^m^x. 

[0 3 4 91 **J6i(JC>f^fi§-C«j5S;Lfciij^«^SSi^. 

[0 3 5 0] (mMcomm i ) ^^m(omm<Dwm 7 1 
Lxm}&^tifz:^^m^c^^mi^m^mw:ii^-:>^^xmm 

(n>^^^(r>% m^\^'m.itm\L^^^BmM\L-^\.^^^ 

[0 3 5 1 ] 7t/cL. 3fe5J!{b^^O?^B^BCD5j!^[::ft^^:^ol1-5 
ne.no ^S-g^tiri^H^tT) n e . no i:IB&^LVN 

[0 3 5 2] ^ ^'^j\^mm^x^\^^BmM.t^x 

[0 3 5 3] ^(ct^&5R0iji:;$:^:teO?F^S{-#5®^^^ 

m7Lm^^m^\^m7r-^f\^x\i^^f^^ t¥*^ri6-ci:i. m 
[0 3 5 4] -m^%m\YMm\^m.t^x\±-h^tmm^ 

^^^i-^^^c^itAMOTfe^f-^LTl^^i^ h^;^ b 
J:v^755. ^i6(cAM-r^7t:^t^>ftLr{^1?&^(7)g{5^75^ 

[0 3 5 5] L7!)^L/^7)^ b:$^^ifet^JP^t§C0iij^^7j^S^M 
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[0 3 5 61 mm(Dj^ms-i) m4o\z.:^?^m(om 

t5ti*^<*:9 0 6 JitCft3t^tL^. 
[0 3 5 7] ^(c. :)feieltM^*^9 0 6XRM^tifz% 
S^1/4SS«9 0 5^lriiiiL?S^l/>X9 O 4 

^ 2\B\mi^ir:b^ tKfSi^t^^. ^(omif^m^. 

i*i^-1^'9 0 1 ;0-baiM$tLfc<h#tC^L. 90° il^ 
[0 3 5 8] :ir-C^^{±i:§i9 0 2±05J'#J$ttfc®« 

[0 3 5 9] :$i^m(Di^myi^^ 2 1 comm 

TI^^^7fe^^/^t)NeCOffitff^^^-ro ^ti. X-Z 
[0360]li}41 (b) C^-ffitt^D^t^^B^s^O^Wid? 

Y*-fS]7ii:^f> 9 0*^ m^^ti-m^(om-&rmmF^P^^7jkvx^^ 

[0 3 6 1 ] X. (a) t (b) (TDtpFsmSI-Xrii: 

,^OiKtg(cMiJ^LTN e i: N o (Ne>No) (OB^m 

\^t^^^-r^%{^n\.x\^^ it%(Dm.^\zm^h-tn\^ 
[0 3 6 2] w±cD J: 9 \^m^m^^'A^^ir^%^w^ 

[ 0 3 6 3 ] mi 8{^i*:©7j^n>5'*^J^^^^C9^®«^^ 
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mW(D%n(Dm.^f)K lo(^^$:^;j^n^^A^^5 2 1 

(0^m^:iW-ntts:^Xo\^^m\^x^^^ ho\-o\^m: 
® { C ^ L T H ii: :^ 1^ ( C is ?IJ L T V ^ 5 c 
[0 3 64] rrT. rOfrlS7^n>/^A^^5 2 1 

Ell 8<DM®(->ttLTSil:;^f^(c>(l7t::^f^4'^i-57fe* 

[0 3 6 5] ^-f . ^Ttl^T)^ AM L/c^-g^. Igl4 1 <DX 
- Z ^®{cHl^:&fa] ^;g-r 5^:65 AM U^cS-^ |wi«co 

rtttcAM-r^^^ti^l-ilElW^^^f^ffl^gil-t-f. mi 

[0 3 6 6] ^{cm'M%m7^^XM't^m^{^-o\^^X^x. 
5o iBW^^^:^1±^^-r57t#i^^*<5^5t#:?5^AM®^¥ 

UtWiJtfji^o ^4 1 (OY-z^p^td-ig^t:^ 

I^^^i-^^t:^)^ (a) (DY:^\^iiC^m:^*^^&i~^^m^ 
^{c:AMi~^:IS^{c^S^U> N e O^tff^^^f 

[0 3 6 7 J ^fc. ^*:a7jNn>/^J^^^5 2 1 COAM® 

[114 ICO (b) tc^LrY-Z^S{c{13t:^r(^^^i-5 

[0 3 6 8]f/^oT. ^m3^^t->C^.LTIi{*:^^Or^'^ 

A^-i^5 2i{^. ^(DASfi^comn:)jmxh^m^:)jm 

[0 3 6 9] mi StCTj^LTtJ: ^^3t^{^fls:a^ 

mmm^MJtvx^m^^it-t^-ti^:i^j:^. 
[0370] ^±(DX'^i,cm4 0 co^mmi^mmm(Dm 

-if 9 0 1 :^^(bii^^i-^yt(omyt:^\^^m i s-r^rri-^ 

9 0 i7)=^bcoaiM7tJ^*a^t^i^'^Am^5 2 1 icJ:o 
T. ^I^^Stt^r i:/^<M«V'>'X9 0 4(cJ: t) 1/ 
4Sfeg^g4::^LT7tlSlt^^ft^9 0 6tC*^$tb5. 
[0 3 7 1 ] - CT-RM^t^fcTtl-i. ^Sl/4JS«;K 
*ii]i!iL. 'i^ik\^>:K'9 0 4^mxi^m^-^^^^m^ 
5 2itc:AM-reo ro^. {13tiri6];55aKtcMLT9 
0° IpISLTV^5fc^. [D 1 8 T-^-r^i^Tt^fDS^ie: 
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[0 3 7 2] mi sx-Tjki-^ 0 ^^m^:^\^^^mMmm^ 

[0 3 7 3] ^MK y'^y^CDjBl^^ki^tm^tl^h 

^m^mm^\^\^±'t ^ :^ t :^^x^m^^mc\'t i o o% 

[0 3 7 5] *^0^t:::}3t:r^^^|S7Kn^^A*^5 2 1 

^m^^x^^Wi^mmm^m^-ttii^. ^m^mp^so 

6d:*b60S:M3t*3t«mfs9 0 2fct5(^il:T^7t-f5r 

(oit^mcomm^cx^ytrnxh^i^ — ^(DmM(D^^^ 

[0 3 7 6] 01 SXl-tWm^-^ 5 2 l^m 

^i~h^mmi^(^^m^m^'^ommx9 o'' mmi^ti 
icm'^'Thz. t xmt^mm^'N e n o <D^mm.^cm 

xmiti%^mRX)^y<^-:^^ii1mA^n^M-rh r ^ f^lfg 

[0 3 7 8 1 X. ff^Tl^Ti^iJ^^'^ A^^5 2 1 (^^i3S^V^ 
ffi§g9 0 2<DM^^o/cffl^tc3t<S-g-?rS:3t^it. .^..^."f 

[0 3 7 9] $ ^ {c. ^^f*: I— 1f 901 ^^^mm^J: 
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[0 3 8 0] mi^(omms~ 2) ^^mi^^n^ytm 
^m^^^xmrn-r^o 

[0 3 8 1] A r if 9 lld^?><^360 nmrnJliO 

^LT tr — Aai:3r;^/'-'>:^'9 1 3 JcoTil^S 0 mm 
-5 Omin5g|£cOt:'-AtCjS:frbttSo ■^Lft-'-A^^ 
9 1 5{cj: t) 2::^f6](c^5'#j$tt, 90 6 

^91 5-e5^S^J$i^fc5'^^0-:*■^03t:^^C('iv^^'^^5^4 

[0 3 8 2] m^. {^m^^^ 2 \ <d^)V(o 

[0 3 8 3] :^^;^S;K±tc^^^mttmii^ UT. m 

I TO^?i^J*bfct>00^2tft:^;tLfCo ^UT. r 

[0 3 8 4] X2 — =7m^X.'0^'^^^\:L^yf> 

[0 3 8 5] m9rmm:^^^^ir:^yt^mi^t vxnm 
^^mm\^fm^BitiE(Dmm.m:^\^^^-rhh(Dxhh 

[0 3 8 6] ^m^^m^B'^e y -^--^ftin^^mmm 
i^>'X>'l-^^^J5g;Lfrc 

[0 3 8 7] )^_h CO i: 9 f^LTf^^L/cr^R^0ihVX/l-4r 
1114 2-C^i-3t^^(7)cf3c0^^7j^u^'^jU*^5 2 ICD 

Y^m^m.kC'^yy' ^iyi:f^^tLo W^^^^^^y^ 9 1 2R 

<D^^-9 0 e{CXh2%^(Dm^^&\^l b'' -^4 5 
" ^^[Tfot). A r I/— ifcOB^.M^SSi-i 5 OmW— 1 0 
OmWg^lffc^o 

[0 3 8 8 ] J5)^{crSp^0if >X/ixtcMLTV~if{cJ: t)^ 



- 34 - 
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[0 3 8 9 1 zti7(i^m-<oi:mx-h^ . z(OMm^xv 

10 3 9 0] :^-cDXS<h LT^g0^0i^>'y^/l-co 2 
[0 3 9 1 ] mlfScoJ: 9 icm}^^WlJU\^tiiKmr->^ y 

[0 3 9 2] }^±(D ^ ^ f^^- tmi^<Dj:^^n Z t 

2 1 ^f^aibfCo r(D^^(7)lHlST^^SrHe-N 

^^i^fc^-r;5^i§^J^9 8%tut^tr^»9. i§v>S 

^ iHisf ^^^^ t L T^MT-fc 5 r ^ tmm L 

[ 0 3 9 3 ] (^:feco?f^fi|8 - 3) n\^'r^2^(0:^^ 
r:ixtc^LsafS]|^?f^^7:?-^^Mo?jpm8 
-2 i:l^«co:7^o-fe;^^m\ *K^0'9->'://^^^f^ L 

[0 3 9 4] Hkkz.^ m-conmt LTBf g|5<^5SStcS-r5 
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[0 3 9 61 ^nmu^m^^^tim^. m^B'^^y'^^m 
mmm^^m^t i.x<d i romcom^^-^wt^ji^fc 

ib^ Z(7:>y'x:i±:;^:;b^^^^timmmmxX^^m^J:nF 
Sij55pytgx-fe5o Hfc. I TOWmx<omtfrm 

[0 3 9 7] ^±(DX 0 ^J^y""^^ ^xifMi^fzWmyt^^ 

9 o%:^±coi4t^^^LT*5«9s mwf\^m:iX^:^ 

[0 3 9 8] mm(Dmms-4) ^yy^mm\cm\^m 

1^]) \f:^/V-l^>"r:^—V (PVCi) ^ffiV^. "iybnE — 
^ ^ e^'>':^^(7)X^*^''ia§LfCo Z,(0'^ly-f;v^m4 2{^ 

[0 3 9 9] ^-r. m—conmt L.x=^wm(Dmwcm 

[0 4 0 0]f/foT. r :iTT^^^^i^-r^^^®^ 

[0 4 0 1] ^tcmxcoXSTI^. mJlSi?:>^l7fe^i7)il:tt 
{- l/2R«*^^M^s V-if^O-d^zfe-fS]^ 9 0° lEl 
te^-^fCo ^UT. v'-r :y ^ 4 0 5 ^E^C, %—<DJim 

5fci^>. ?eEB%^>^OiBfS]:^|^:d5||-C0XScr>^®;0^t^> 
[0 4 0 2] i^±<7):/nir;^(ci:oT^#^(7)^a^Bt 
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[0 4 0 3] z.z.xV^m\^f^W^^^^ ^yJ-^m^^ 2 1 
[0 4 0 4] ^fc. lEf^^i: LT(7)P VC i ^M*L;^c 

[0 4 0 5] (mm(Dmm s - s ) mmcomm s-2 1 
ms-2 tmmicm—tm^(Dj:n^n^x-^:^^(Dfj: 

[0 4 0 6] ^4 2^C^'t^ ^—9 1 6 

:L(o^^{cMi.xm-tm=.<Dj:n^m^i&i^m^. 

[0 4 0 7] i^JiOj: 9t::LTfFMLfcf*:|S7i^n^*^A 

fiB M ( c ^ L ^ o 2 o £0 S t c ^ 75 5 0 ifr $ ;}x o 
[0 4 0 8] rt^^co^n^tt(7:)lH]^^^{'3:9 0 

ti^±}sb. %mH^^9 o 2±<Dm^^'^f:im^xm^^m 

^M^9J}mx<no :itt^x^ 

[0 4 0 9] (mM(DMm 8 - 6 ) mm(Dwm s~2t 
mm^c\.xm^m^>y'/i^i:VfmLt:La rtb^iii4 2tc^ 

[0410] mcm:y&<DMm s-2 1 mm^i^^ a 

[0 4 11] &.±(DX p{CLTf^S^L/c#:||Ai^i:r i/^A 
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2 l^^fFffi^^To:rco Sm3t«ISrfllv^. (ii^^^ 

m'^m<o\y—^(onm^ 2^(DTmm(om%\cnj^^-t^ 

a*<t \^X\^^f\.^fh2-0(Dm^X 7 5%~8 0%gg[ 

m^m^(Dm^k^):t^n^p\^x^^^^i)K ^fh\'im^B^i^ 

l^^9 8%mg[<^Si§^^^^LTV^fCo 
[0 4 12] U.l.COX 9{Cf$®7}^a:^'^A^^5 2 1^ 

M o ^cK:^ ^ t> o^g^c^ - if ^ ^ V ^ T 7t IS m L . 

[0413] j[;jiJi(7)ct 5 (-:$:^ffico?f^fli-eii. ®ifT^^ 
[0414] m^mm:h^^^^^%mM.wt uxf^. 

KD2 P04 . i3-B a B2 04 . 

p L z T^om^^^^*^^^-r ^-ttitt<?^^f0*ffi 

V^^r ^^b'^t^-Cfet). ^fc. KTi P04 ^c7)Z:ttti 

[0 4 15] j^. ^mi'mm%tL\'%m^^\^Mm<Dmm,t 

L T t> ^ V N 6 r <!: -e # 5 r ^ B 5 ^ -C t> V \ 
[0416] 

[e]^/ii:it(?:>^t)^;t"5ItgT% ;6^oii:xiit b^^^jc^ 

}^\:Lxm-r^^n%U(o^^tm^x^b^\^'^^^^'^j>^ 

[0 4 17] ^ ^{C, *^?^C07j^n^^^ A^^^ffiV^ 

[0 4 1 8] ^/r. ®fe^^SI5{c^?j!{t:^?gB^BlcJ:5-^ 
[0 4 19] r^. mmo:>' 

m'^\cm-^^m^(omMt^'^mx^^ ^ ±^mm^m& 

^th^h(OX\^f^\^^o 

[0 4 2 0] *5l5qfcj:tbtf, ^mx^ ;6^o=iV 
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[0 4 2 1 ] -^fz. :^^mi^. mi^mm:^^^^'r^yt 

x(Dm^^m^^^isbx^<. m^^cm o o%(D^iff 

[0422] z(DX^ i.cmtifzm^i^mRxf\B\mj}m^ 
^^mmc^t>-^x^Lx\^^^mifr^^m^^m^<^xm 
^mmmm^m^'t^ti^. m^xmm^m<Disi\^^m 

^m(D^^^mw:^m^'r^z tx% i&mmmtixm^^^ 

[0 4 2 3J %fz.. &.±(DX^I,c'f^:^y'u^-^mm% 
h(ox:h^^ 

[0 4 2 41 *fc. :^^m\'^mmmm:^i±^^'t^^^ 

:m^w^Bm'¥' tm.^'^t>^xm^i^fcmmm7r^mw:R 
v'mmmmii^cm'r^h(oxh^o mtfTm^:^\±^mr^ 

L. -titm^-r^m&ji^^i^cm^xnm&fti^^f^im 

m^t^^w^^^tix\^'^^fcbb^&(ojji^{cMLx<Dmt^ 

t^mm9j}m^^^mmf,^^t>^xmL.x\^^^m^yt^m 
^ t m^Bm^^m^^i^^xm^^^mmi^m^ u/c, 

ytmm t ^m^^t>^xm^'rti\'xmmmmtimmm(D^ 
4 ^ ur^^ ^^yi--^ ti.x(Dmmhmnx-^^^ 
mi^m7j^mmtmmmw:t(Dmmh'^mxh^o &^±(d 

X^'O. i^^fim%^^-t^'h<DX^^. 

[0 4 2 51 ^bi-. m^^^ii'^^^'t ^ 

%^mw^m\'^x^i^^mximm'^^^'t^^^%^m 

V ^ o T^c^^;^ J: 5 oliRi* ^ ^ L T V ^ ^ , 
[0 4 2 61 HtC. H»:5c;6^n^®«5t:«>^?>?i^^^tLTV> 

0 0%co[elW^^<l:it^-r^Ci:75Spjfg^/^ 
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5o 

[04271 ^f\^trLmi%^mRXm^^^ 

^ o ,^ 0^ 3t #m ^3 tl- 5 «3t 5^ lim^^-- CO tlJS: V Njc£;ffl 
[0 21 (a) «e5K03t:^'Y '^^'^co^jSi^l/^-fi^offi 
[SSI (a) m^<07<^%\^n-t^^^^<0%:^4 y=f- 

(om^Rxy^^^'^(om^m^7r^-tm 
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^:Lt\^x^m^ii^^^hf\^x\i^^^ 

[0 0 3 1] ^) -^tL-C^^^-f ^ 

^mW- 3-111806 ^^W- 5- 3 4 6 5 5 

7-^<i^^^cg|:^$tLTV^-5 J: 5 ^S^hv^X^r 2»:5c 

^-To y :7i/:;^ ^,44jS^tJ^|| 1 (??S|£Og 1^:^X4 9 (c J: 
oT. ^>XA^<^^3t*c0^i^. :^10!S|0g l/^-X 
4 9 co^i^>X(c^;j;-r^B2 uvXs oco# 

W>'X_h{Cj^^^ix5, M2(Dfi|Og 1/VX5 0(7)^^' 
>X{^||lCD!felC0g I/>X4 9 CO^^^ ciJ^^^^qF-4 7 
-h fd^fe^i- ^ J: 5 «^ <b O T V ^ 5 o 
[0 0 3 2] JblE^^tC^ ^:). ^2O41C0@ 1^>X5 0 

(D^x^i^x-fy m^^^m^j- A 7 _btc^^'r^^t^. y:7 

1 £7)4log V'>'X4 9co=&l/>'X{c J; «9 ^fij L. 

'^tL^^ Iij^^:^^^4 7 _h^cmia-^:b-tj-frr^m>/^ 

tcM-r 5 JiI52§Bc:)§g 5 ^ ^ 7 0 JitciJS < i" 5 r ^ 

[0 0 3 3] ^7t. -^'>7"^^l/-^OzeA^ci: ^) . fiM 

^^^4 7 i'±^lx cf 4 : 3 to«:^f^-efe5o ^i^&^;tM 
J&M^M3AX<^ R Bs 0^ ^ ® ^ {c P3 f^^-r 5 

g 1/>X4 9^cffiV^5V'>'X^?D^P?i^^^^#g^^5~ 3 
4 6 5 5 7-i-<Z^^(7>El2{C§|^$i^TV^-5 J: 5 4 : 3 

Uriag-r^r ^(CJ: t). *^8 0%(C(fiiJii-5;i<i:;d5 
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[00 3 4] (^^wmm^) mc. ffi5t^m^^«co 
t\i^oiK^ti^h^. i^MS^mtm<. ?^5VN®fi&$r#5 

fc ( C J ^ m CO ± # ^ ^ ^ V ^ t :t tb I i e> ^.^ V ^ ^ £7) 

^hLKl-^PBS 'Xm^By<^M^Am ^ti^J:\^^m^^:^ 

[0 0 3 51 m^^i^m'^nm^i^. wm^ 5 - 1 o ? 

5 0 5 6-2 0 2 9 4 -^^Am. 7 
- 2 9 4 9 0 6 8 - 2 3 4 2 0 5 

^mW-9~ 1 0 5 9 3 6-^^«^#^gl^$tbrv^ 

[0 0 3 61 ^8 \c-~'m:^fj:myt^^mi' 5 8 (om^m 

®{c^fTJ^^{i7fe:^f^^^-r^7t:^) 6 3. sm%% m 

6 0 ' i—m^^^m^iT^m^^ e 0 1 ^^acD^^^v^ 

[ 0 o 3 7 ] is^-t^ti. i^^-xr w 6 6 <ho*a;^^:h> 

[0 0 3 8] o(o::^^t^. m^^^m^ 5 8 AM-r 

5>SI^^6 Otcco;9^3t^^A*rLT®5fe^>SI. ffiJKlilHl 

[0 0 3 9] — 6-202094 4# 
mW-S- 2 3 4 2 0 5-^^®iC§S^$;i^TV^5 J: 

^ 1 (Dm(D i I/^XCD^ ^-X^jtCMTt^^Sl^^^lSS 

^x.'Sr <h(cJ: «9. m2c7)ffl|(7:>g l/>'X±T^=^^1-5^4 

ig 1 cofilog i/>'X<hil2c9fii(7)g u>'XcoPbT{^^i 



1-271536 




[0 04 0] t¥5l5<^ffi*^lfem^-Ci^. 

Lxnmmi^m^mmmmLxfji^mmt^^mm^m^^^ 
x\^^^m^tu^tA.t^xh^o myt';^mmi^ti.xmyt 
m^^i:^'t^^-^t:^^^^m'^nmmt-h^htixi^^ 

m\cmmi.fcmnm^^tix\^^fj:\^\ 

[0 04 11 ^mW- 8-234143 -^^#g. ^(H^ff 
^5 1 6 1 0 3 9-§-{cr?B^$tUTV^-5ffi3tilS^tt^^-f 

[0 0 4 21 _(dl>^^J.::^^^ilHiifi^m«3^ 

fo*<9Pt< L^jt<xhmmx^^m^\^^mmi&^(Dw 

—^^Mit^yt^mt LT. #^¥^3-1 118 0#>k)j 
#^fcl^4#§^¥5 - 3 4 6 5 5 7-§-^#^{«Ij^2feCOl-' 

[0 0 4 31 :itinmm&^icnmytm^^m:^tix\^^^ 

h(otmzx. ytmt^h(^wi=fyt^^mwi:(omwi^u>x 

tcJ:or^>#]L. ^m?f^i^>'Xco^^^^?f^i^>Xtci 
[0 0 4 41 ^/c. 1#r^^6 ~ 2 O 2 0 9 4-^^$^tC(^ 

> 7^ I— ^ BB Pjfe tc-dTt^^i^ ^ m^^i^"^ t:i fig 

Ml 1 0 1 ^-e><o^i#^^^i^KB^0^«v^fc^3t:»llm^^c 

A*tL. 1 1 0 6 ^ siS 1 1 o 7 (cr^ii^tL^o 

tLe.coTtj^^v'XiJ^'i-'-^^s^-r^^i i/^xi^i 1 

0 3 .i:^2 l/VXl¥l 1 04 (CJ:*?^ :S2 l/^-Xl l 0 

4(^)m:^{cBas$tifc^^z:*B*^i i o 5 (7)^7io/ceg(c 
-^;n.-^*ti,^^$tL5o 1 o 5 (^^2 i/>xa^^ 

?F^J*-r'5 1 ocoi/>'XoMia^:»(D®^ic: l/2JK«« 
[0 0 4 51 :L(Oti}^^ m7L\t^ :l(di/ 2,^-^i^(r>& 
SiKch^^c^oTffiM-t^o SSl 1 0 7(^iX2JS:^;K;dS 

[0 0 4 61 1$gS¥7- 2 9 4 9 0 6■S-^$R^Ci:i, 
X« <^ 7^ y XA ^Ma^-g':h>-^fcfi3t^tfe^-^;65a[^ ^;h. 

:^Xtm^^f\.tL\y:y:<m. 12 0 1 (cAWb:t3t^i^^ 
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[0 0 4 7] ^ LT. 3tK4^twm7i)^tLfc i/2K*tg^ 
5o J[^±^7) J: ^ 1 2 0 1 irXyXAl 2 0 2 

[0 0 4 8] m^Bm^commmTT^mm) rrr-. m^m 

5PiS9 0 2^»®(;:Sli:>iiB3t*-[^^W-r^SJRd-b 
«^^;f^TV^5o r.co^^{l«5tT-9 0 4 tcAML. 1^ 

9 0 4-e»:iSiKco^5>;?)^®:iR^tL. Pi^tmi^-t^Wf^ 
i:/^oTV^5o <i^^9 0 4^Sigb}rc5t«*±fKf0^^9 

[0 0 4 9] r m^^m^9 O 5 t LT. At*® 

(ON) m^B^^(Di^zti^m^^. AM®{;i 

[0 0 5 0] ^(«Im^;^^Rl^JD^tbTV^/^V^®^ (O F 

F) T-i^?gB^Q:^-iFiiAM®;b-^m*fS^-e(^Ji:^:^fpit- 

Z(Oti^. rt7)P^{cAMLfcP}S^^i^Al*®;6^ 
^5 m M ® ^ T ^ ill -r 5 t c ?S CO c t c H -r ^ :v 
-r:^ 5/^?a*tcJ:»9-^(D^SjS®<Sr9 0** iHl^ 

^■^5o ^oT. OF FM^^^iSLfcm. 3fet03tl^S 
S <!: <:> T ffit^-r 5 r <t 5 o 
[0 0 5 1 ] ^^B%*^^ffiii§Li^c^. iiil-figtC^JiScU 

?:t^o rttbo3tt^®3t^9 0 6tcA*f-r5. c 

r T-ilTfe-T- 9 0 6 \^^(Dm%'^ 9 0 4 fCM 

19. •IS3t^9 0 4 ^ 9 0 ef'iiJ' t:i::^:=^=i>'V^^gag$nT 

v^^o rto/d^, rSB^B^^^iligbfc^op^PSKJ^ffi^t 
^^9 0 6T*KiR$ix. SJKn3:^S^^9 0 eSrffiig-r^r 

[0 0 5 2] JJAJiCOj:9t-?KB^B^^cO#lij|g*ili§Lfc 



1-271536 




[0 0 5 3] ^fc. €-®^{c^;DD-r5m^S^®Ji^?i-'5 

[0 0 5 4] _(3in^^AMii:flvi^jmMMSM 
[0 0 5 5] Tfex^ ;^^-^7t^^xV;^^^c7:)3tfstt*J^ 

m< fzi^cD^Bitff^^m'^t i^x (DTi^ti j:.m^^7b^b 
[0 0 5 6] ^m»^i^-'ft-hMm^titi^nz 

i^ti^x<D^y'^^:^i:7(D^^{cM%^ti^. 

— as f^^J ^ 1^ 2 O 5>#J $ tt ni ^ A 

[0 0 5 7] J[^±coj: 5 (-1^-- f;^^b(Z)ffiM7tJ^asS<!r 

m^<o2m. m9x%'^m=i't\.x(Dt-^u^^j>.m^^m 

%r^m<mifx^ixX\^^o (O^-MKm: 

[0 0 5 8] 3t2i-efe5*^{*i^-if 
^ :: t> o Tffi^;^fRi (d J: 5 lElSrSiJ^co^S^'tt;^^^ 

^ tit:.%(Dm%:^^\^n L r (^{ElJff {'^^ C ^ C ^ 
<^O^^^iiL. rot^T^^;^^ <i:<^3feK*fw 1/4 

n ^ A <^ jilig-r ^ <^ # tc-llTt fc 

-<9 0° [Elfef^i: 9 f-fS:^-r5c /J^Oi^^^^A 

[0 0 5 9] z.(Dx,o^im%m^^^^^^^^^'^j^ 
m^m^:)j^^^-t^%m^Vf^m\^^xY^n^fi 
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^m^l 1-271536 



[0 0 6 0] L;6^u^^75^b. 9c(om^:^\^\cMVXi&^ 

'r^m^:^\^<D%i^nLxn'-r:^^ i^cx^m}$.Lfcmi^ 
7i-.u ^'^j:.m^^m\^^xyti^Wi^mm&nm^^tix\f^ 

So 

[0 0 6 11 

mei<cr^7j^^titz±x(Dyr^^ ^"yj^.m^i^. n^cmifrm 
m:^\±^^i^x\^^fx\^^%^mmm:^^yxytmitm(7)M 

i-^) t(DM^m^x^xmf$.^ti^ ^tihtm^^^^m 

.■^.:d5fcofco z,(om^^m2ioxxrm3^m\^^xmm-r 
lo o 6 2] v^m(D7t^u^'y j:.mi^n. m2 (a) 

1 ( IB^^^ n 1 ^fi^tt?K0%;d^ 6> 

^L. m%m. mm^mcM-r^mtfrm^^^ no ^ n 

[0 0 6 3] rr-xrnl <!: no t^^^l^^LV^«-3^S:3lAy 

[0 0 6 4] iiB:(cA*tLfc2t^{C^LT 

[0 O 6 5] ^i^2tcmi±^SiJDL/.^V^:^'g-(C{^, El 2 
(b) (c^Lfcct 5tvi?SB^B:^^;65;^^;^SS2(cB&2p^T^ 

[0 0 6 6] ^(om^. #iJ;itf P{i^3tf->Pf LTI^JUr 
^:d^ne . nl t^Kicmitir^7i^ti^'yM.m^tVX 

t^l^at^r^no (t:)^;^**^:^: LTf^ffi-r^c "tti^^Z. 
[0 0 6 7] U:i>=^L?S755e5|l|3 (a) (C:^ L^h J: 5 (-^ 



{^(Dm-^pM^yt) i^^MLx\'±m^2(Dmvrm^^ne 

^t^t^fc^o ^ttt^x. ^J:tii^;^-r ry^ct LTfflVNj: 

[0 0 6 8] mm^vi. ^^m9xmm^\^^nt^m^% 

Sl^b^iS^^^WilsfSrffiV^T^^l^ff^ricLTfc. 
[0 0 6 91 ^Oll;d^/.^Sfff^M:*rtt;$^P«^M(c/^S:t^^ 

[0 0 7 0] ^±.mtm^m^tz.m?^m\^. %^m^mm 

[0 0 7 1 ] 7t^>fl^M<7)?KB^B LT^S^^tca g 

f^Mi-5«;^^^^^ixTV>5 (0iJ;ti^* 9 7^gB^Bl^^^ 
1 6 8-<— v^— 1 6 9-<— 1 9 9 7#) p L 
L ^ ±IB^f| X\'t^ U V 3t ^ J^— 

§^^(OX^%kc^\^Xh ^tf\t^^\Lf^\^9)i^\c^^^X\'± 
[0 0 7 21 ^fc. ^J;tli*4^^^9 - 2 8 1 3 3 0 

4#ga^9 - 2 8 8 2 0 6-§-^ffiT(^. %m\M.m^B 

h^-r I TOtr?f^^Li^c-fe/i-{viaAL. 

tiV^mx%m\:.^^^ 0 :l txm^m^^m)&\^x\^^^ 

[0 0 7 3] l.^)^l.fSLt^i=>±m(DmX\^^ 

:^.^^£B^BW^4*ffiv^T?F^;5jcLr^3^3. ^i^m^'&m^Bt<ou 

[0 0 7 41 ^fz.^ ^^^m^-^'^^mi oxm^r^^tx^x 
^^hm.um(Dm^B^<^^^\^ji^>^m\^x\^^^mx\^^ 71^ a 

C T 7}^ n iJ^^^ y A ^-^ (;o;^gg ;i 5 0iJ i^— so ^ tiT 
[0 0 7 5] ^fc. t^^^OlJ^^7f:igg{C:Jol/^T. 

w^mm^m\^^xm%mi^^^'^mir:bm^\^\^nm 
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[0 0 7 6 ] $ ^(C^gm<:0>^y XA^^i^'&t^-^Tf^^ 
2 9 4 9 0 6 ^mW- 9-105936 -^^J^mit^ 

[0 0 7 7 ] 4#^¥ 5-107505 8 

- 2 3 4 2 0 5-§-^$g(CioV^T(^if:VN^tT^iS^ L< II 

fcofCo ^fc. #gl¥6 - 2 0 2 9 4-§'^#i::fcoTI:i 

HUT* ^ ^ V N 5 .^^.7!i5 o fco 

[0 0 7 8] ^fc. 4#gB¥8 - 2 3 4 1 4 3 ^ci^^. 
g^fj:||5 1 6 1 0 3 9-^(c:^7ir:^ttTV^5^*2lSltt 

[0 0 7 9 J 0iJ;ttf-Y>'X^V-— i5^(^^l f^aicog Ul^ 

2 corncob i/vXo^^/jNVV-XJitc^ >'X(^^^ 

[0 0 8 0] m^'^mm^t i.xn. mwn 

^^'^M.m'^^m^^mm^ti.xm^r^x. mi<D^^ 
[0 0 8 1 ] ^/c. ®tfrm^ti.xn^ 9^j^tf#§^¥5 

- 1 7 3 1 9 6^<Z^#^cBi7P^i^TV^5<t il^O 

1 9 9 7^. 5 8 9-5 9 0H^-g3^$ttTV^5J: 



^mW-l 1-271536 




y- y r /l^ 1993 ^5^. 1533-1538 

[0 0 8 2] j^±<^ct 5 %%(ommw-^mm^ ^ ^ 

\z.mm\^fz.m^\^\^. (D ^'^^ ^:os^gv^. (2) f^jg 
(3) ^>y<^ vfm^tmmm(Df^m.^.ii^h 

[0 0 8 3] ^fc/i^n^y A^^tCli— ^(C, (1) A 
(2) ^^/T^^'l/-^ <^ll^^:b-M:. SMM®^ 

[0 0 8 4] t2^*tO|HlSrS^tcfco-C{:i. 
[0 0 8 5] ^fc. ^gB^B^^v^/c^l3fe:»B^^^-e^'i. y 

[0 0 8 61 %<Dm%^^mm^\c7<M \^ti%m^j ^ ^ 

I'tLx^m-r^^ticfj:^, ^tc. m%:^\^if^x^m 

Mm^^oXmMir^Zt{:::^J:^o 

[0 0 8 71 112 ix^xr wt^TPiK^ s^^^m-f- 

[0 0 8 8] y =f^yiK(^?tOPp1RgcOfH§r;^c^<-rtb 
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[0 0 8 9] :7^y XJ^^ffiv^fc<i7t^gi^^T*(^. -t^ 

mmi:m-r^ tc^^. m x. n s ^i&^mm l p sit [t^ tcs 

Mf^l^coy y XAT^iS:^^c:^M^i^3fe^7)eM*■ 
/2iKS*g{cj:oT 9 0° M5t:^iRi^5lElte$nPiK<t ?i 

[00 9 0] )^±(7) J: 9 /^{-^^TJ^^Xy XAfeic^T^tx 
5" (CiaSLTV^^, :i(Df:i^^ loiOXy XAt:«J5fi; 

-r ^ ^>@eJKco ^ # ^ J: o Til $ io^gi*-^ o # 
[0 0 9 1] ^^0^1^. tulEt^^^l^g^il^t^l^M^M^U. 

[0 0 9 2] ^fc. ^tf'y— v^a ^^ffiC)^^ 

^ f¥i^ 5 ^^SIS * ^6 ^ i- 5 t^^tt^^^ffi {Sri 

^m;^i5^-r xcox^ ;^x w ^ ux'ias^^it bttxv^ 

m^t\^x\^4^m. SIM. p,tt 

-^fz. --y KT:yX^V;^XW{C^oV^TI^. 

[0 0 9 3] ^±tOj: 5 ?i^*{cigLTV^5T^-< 

W.^Bf-( ;^ X c r t o J: 9 /^y^^ ;^ X u-r 

[0 0 9 4] mn. m^Bm^^m\^^fz.=f 
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[0 0 9 5] coj: 'dTt^l^KiR^'i'X 

^m^B^<^/\^^m\.x^^<o\^mi^n^:L t \^mmx^ 

x<omm\^x^f^^--t\^^oY^mt^h^o 

[0 0 9 6] ^^c. 

[0 0 9 7] y^B^s^V^Xl-'-rjiCRTOJ: 

>5^-rx^;oT'^^-r;^-e^^/<^v^fc^^>, 

}^(Dmm%(Dx.o^^^^%^%mt ^^x%m\^xm^Bm 
[0 0 9 8] Aim(o-:>j^xnmm^t\.xm\^^^^% 

[0 0 9 9] L7)-u^^;o^^. ^^^^mm-r^t:L^\c\^ 

com^^c-r^(Otm\^x\^^^. rcDM;^xt^(W)^{c:j?|^ 

mti^u^t(om-mxcomm\tmmxh^t\^^oWkm7b^ 
[0 10 0] mt^mM^m(omm^m^L. 
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[0 10 1] ^ y^iy^^^m^:: X ^ ^'fm^thfz.myt 

[0 10 21 rt^B^IC, yi^ti^^M.m^(^\Bim^mt>iS: 

m:^mtc{c±]:.x < 5o 

[0 10 3] :L<DWkm^m^-r^tz^\:in^ 7j^o>/^a 

xh^o ^^mytm^^^^-r^^^^^'^y^m^tLx 

[0 104] -(OXof^^W>%^'h^h-^l^'^^^^^^^m 

iSi:o::^f^t-*3t^:jx51l?®e^?:^[ElJT^^-T?^;l. 4 0% 
^tf{ii;0^??-mfc^'g^. 0^^?tS^*&i^i»:3t3^^« 
1^<J: 1 tf^%^^t-^T-^^\S-h^'OXf^< ^S^(c[p1 

L/C J: 5 I/— if ^igtc^ U y C $ ^-^WM 

[0 10 5] Mffit^^^iSifft^^M^^^L. 

^ *i « -t- ^ r ^ $r @ w ^ -r ^ o 

[0106] 



#^^1 1-271536 




[0 10 7] ^^mn.. 'Pfl< hh. AM3t^tcMUT 

fl^^ Srj|Emi0 7i^n>/^A^^tcA*f-r^AM5t^^ 
0^. tuiaAW*^755milE^10^n>/ 

|ei-e2|>20 

I eO-02 |<15 

[0 10 8] avMc{SJ^5p^Tt:iiEa$n. '1E:tt^ttSv^ 

t^<7:)^l:JoJ:r/m2(07j^U:^'^A^^^{l;t. ±15^1 
(7)73^ni/^A*-^(c:AWU. ±1B^1 *5j:t/JLIsm2 0 
Tjxn J; I? iHlSf ^ ttT±fEB 2 C07}> a A 

■^(CAML. _bfa^l:fc^J:t5±lsm2C0 7}^n^^'^Am^ 

%-^t(D^^'r'^mt^o'' ^m^. ;6^o. 15- 

5^i:t>{-. -hiSmi^O/i^a^^Aig^icAML. JilB 
^l^Bc^:t;^^2£07j^a:^*^i^^^fc:J: K> [H]^$tL53t^ 
^:h^^*tL(?53j^D>/^jM^^(CAM-r^^:m<^ 

[0 10 9] 

%':)j^\^^^\ixw\^-^^t^m^^^^%mm.\^<o^^% 

^ ^ Tr 5 TMrr ^ ^ CD 0fj { C O V ^ r m §^ -r ^5 o 

[0 110] rO/j^a A^-i^l^. lai Olc^-TJ: 9 

5o ) 5 0 1 ;6^?f^^^tifc 2tic<7:);^/^;^S^S5 0 2 cor^T 
(C. -^iJ;ili*^^^5j!>f[::§^?«0^B (^T Tu V ^ r ^ T^Vi- 
^^b^bJ <^V^^o ) 0 3 a ^^tf^«5 0 3 0ij 

x.t^#^a-g^ti?KB^B:5^^ 5 0 4 a ^^tfli^S 0 4 i: tm 

■)j^^^'r^%wi\:mm^BX-h^o ^m^'^m^B 

{^^x^xm^x^^^^^-^m^BmPcxh^. 
[0 111] (c^-r^^mtc 
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^(cM-r^s ^(Dx^'^i^jtztim^m^. ms (b) 

[0 1 12] ±fa7j^a ^^'^ jU^^I^, I to 5 0 im^^ 
®JE;D^Bl^P^i^TV^7:^v^fcflS-T?{^. IH l 0 (a) tc^f 

3 a, 5 0 4 a tJ^B&IWJ— t7);^[^ "7 5 0 2 

O 4C03t^&<J^:fe-'^4;655:v^{c^^l^^LV^J; 5 tc/^o-CV> 

e tir^>) „ I TO 5 0 1 P^(C^^(^mBE;i5ppi,D 

^tt5^. Ell 0 (b) (Ctj^-TJ: ®i^5 0 4(D?S 

0^0:5)^^ 5 0 4 a fz:i'f:^^mM.t}'^(Ojj\^{cM\^ {:^^ 
^-^1 0 3 i^*gc5 0 4 i: -xr*^6^^*-te;6^ 

[0 1 13] ±fSc7)J: ^ (c«^$tbfc7}^n^'^A^-^ 
i^s P'm%% (SS^t^) (CMLTI^. ITOSOTb^-- 
<^mi±^50^;?)D{c J: Tj^n ^^'^ A^^^ UT^fgL. A« 
3t:^^^iS5 0 3 ^^^5 0 4(3^tV^> *5J:T/^/?t;i 

(b) ) . ^OJ: 9^cp^3^^/c^:t^031^R6^/^IH]^fT{i:. 

Tfe^^t-iSit-r^ (12110 (a) ) o ^fc. :i07j^u>r 

^M-hAmi^fcm^xih^xh. P, s^i^?t*(c«i 

ct^fc. ^i6:^l^;0-b7t:«75>A*f L/cS^. n%mcn 
-t^^tfrmibm^S 0 3. 5 0 4**Cno r^LV>fc'lt 
T*/^<, S^JtaiC^f^eW^^t. IH«5 0 3, 5 0 
4*tCne (0) l:^L<?fe50T% mjftBO^/j: h-f 
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[0114] rt^i; 9 tc, Jll5*^^^i^^^^cJ:i^ 
tf. ^J6:&(Si;0^bAMLfc7t:^tcMUTfc. mm^. « 

^mcMm^^tc^i~^^t:^^X%^o 
[0 1151 5?S7J^n^^A^^of^SJ 

[0116] (1) ^-f. I T05 O 1 S:?l?^b;t2tfc 

[0 117] (2) mx.^-£m^(D\g:^(D\^^-x c^^m 

[0 118] (3) ^j;t{^^S-g-|4?S^B^UV:ar^T^ 

^AL^ih-r^o 

[0 119] (4) 2%y^=f^m%ii^x^ ^ mmcoii^^y 
^(D±m^^mmi^x^ yttm< m^^titzu^(Duw 

[0 12 01 rr-C. ±IB (4) 0>^a-fe;7^tc*3V^T. 

1 TO 5 0 1 FB^tcmiE^Rl^DLfcit^fiit-Lr. rSa^B^^ 
^0iJx.J^;^f^^S«5 0 1 (ClB&^iltCiBf^^-^fct^fiiT* 

2 5t:^T^S3fc*^T;t^^. 0 1 2{c:^-rct mJBERl 

[0 12 1] /^^o. LTJi. -^tc^ 

- L T ^^Vw;^ iRcT^mn Bl^JD-r ^ i:* L T t> fi: 
[0 12 21 :^mm(D^^u j>.m^ tm^(D 

. no ;^i^^^5 0 4fO^S'g'tt?SfB<tl^-T'fc5r <t 

t^o 0»Jxtf. SietcAM-r^^t^tcoVNT^x^ (HI 
2 (a) ) , 
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[0 12 3] ^Mmir^n. ^mitm^^j^^umt^h^j: 

7Sb^b:5^^ ^»]^^ t -C IH2 (a) L i 9 ^j:m^ t "T 
[0 12 4] L:0^L/^;6^^. ^3 (a) tC:^L/cJ:o 

^^A<^Stff^l:ine (a) ^/^^fcJe>|Hlt^f LTLTU 

^9«7)-efe^o ID 3 (b) (c^LfcJ: 9 tc. 

[0 12 5] «SJ;tt^. !*5feM2-'f¥5fe#i|6 

[0 12 6] f^. ^je5R^?!l6i'i7}^^>^*^i^*^r-l:i?iv^ 

[0 12 7] {^-^(^^^2- 1) yr^n ^^^j>.m^^m 
\^^xm^^tifcm^^mm'f'(Dm^mmir^. ^(om^ 

m K. CO ^ 5 o fc^^^#^ ^ 

[0128] r (DiSyt^mm^ 5 1 0 J^. ^13 

ct ^1 <^^n^-^A^^5 1 1 tm2CO^X3 

MU. ^2(07j>t3^^jU^^^5 1 2(C4 S** (OXMnX 

AM-t^Xolcfji^X^^^^o P{1^^5> (Y$6{:: 

[0 12 9] JilB4 5° OAJW:ft"e||2(D3^:ni/^J^^ 
^^5 1 2 {cAWLfcS^pt^tfi. '^c;0^2iO7i^ni7'^JN 
1 2{cJ: *:) [elifr^tb-C. ^J;itf- 7" (DthMi^X 

m^yt^7'' (DmrT:^\^(omx';^mLxu!i^'r^:ztt- 

[0130] _hSa#7jN D 511, 512tL 
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&.T<OXoicl.Xi^mxth, 
[0 13 1] (1) l^(D^^ 1 3 . 5 14 _b 

{:imm^mmmm mK.\^i to : ^m^) sr^j^-r 
[0 13 2] (2) ^^m\±smmm±i^mi^m (^m 
[0133] ( 3 ) m'mi^mmmm±icm^(o^(om^ 

[0 13 4] (4) ;^/^>^S«5 1 3 Oj^i23lH5tc: v'-zU 

[0 13 5] (5) ;jtf^:^S4K5 1 3, 5 1- 4 ^Ifi «9 ^ 

[0 13 6] (6) aAP (^0:^) n ^/^ AW 

Lr^jx.(^UV^IjfcM?^B^0 5 1 5^?iAi-5o 
[0 13 7] (7) UVl^-1f-^^fflV^fc2 7t:^^^ 
3t^^t-J: !?UV0!>fbS?^fB5 1 5^K7tU. ^5z&-r^ 

[0 13 8] (8) mm^mmmmm\^m^(omm^w 

:?3 D U ;0 ^ b If S u V Tfe ^ fis W i- 5 o 
[0139] r <D J: 0 7^^ '^/i-o f^M:^fe{:3:^ ^<?:> 

[0 14 0] i^Jctc. ±ia{'^^:^?fe(wj: t9{i3t31g^tt*^ 

•f 5 ^ A * ^ ^ ^ ?f^^ $ 5 m ^ t - O V ^ T Ift §^ -r 

fc5o r c?:)^K^0<7)^^5 1 5 a t^. ±E (2) co^t'^- 
i/^3S(ci:or. (6) 02iA?^ (7) (Dvvmytm(0 
t^«gT*t^. mi 4(cm^6^t-:^-rJ:5t-> mta^tr'^^ 

[0 14 1] :L(Dvtmx% mm(DXv^c2yty^Tm%m 
mcxoxm^$tif:i3cm&^ij^mitmm^B5 i 5{c 

/s;cT?j!{[:-r5o m^\^mi 5\cm^^\c 

m^wm^^t. ^m(om^n^<om^B^i'b 1 5 bo 

[0 14 2] -^cD^s wsttS^^m^ip^t-mjE^^iD-r 

5<i:. nil 6{c^i-J: 5EMM<^^5SS^^ilJ^'^ofc 
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[0 14 3] i^%m(01^1>m2j=::JJ^^^''X\'i.^ 

1 2^i^m\^fzo 

[0144] 

:^lC03J^I:3^/^-Aig•^<DiMM^O^9^ : 2 2. 5" 

m 1 (Pyj-^u J>.m^(D =F^m (D\:: : 0, 7 5 7 u 

m 

^ 1 07t^n A^^COJ?^ : 9 m 

||207M:z^7 : 0. 6 5 1 fi 

m 

^2 07j^n:/^jU^-i^CDJf:$ : 9Mm 
^^B<D^^<Dm^^ : 1 . 5 9 3 

^^?i.-r ^ r <^ t:^ # 

[0 14 51 m^sunt LT. ^:t^-cgfif^prsg/^ 

UV^J!>fl::M^KfaSr^v^;ta'g^f^:t^. ;^^:?^£;E5 l 3, 
^fc±m (8) C9:7*nir;^{cioV^Tm#^f^>^^i^5ft 
[0 14 61 ^<D^^MChm^^^_AMM:t LT4#^cO 

[0 14 71 ^fc. *^^6<^?i^Si^_=:i{:::^3V^T^^. 

^^^^^5 13, 5 14 (o^mt Lx^m^th^yt$^t 
[0 14 81 ±^(7)X 0 ^j:myt^mm'^ii^m\^^^7i^^ 1^ 

^^xm^^tix^^^ m^^-i 0 nmmmtm^^ti^. 
mtffm:^^:^m^:^\^ici^mm^^^^^\^x^^^^ z<d 

[0 14 91 KT> wi^Tj^tJiJ^'^A^^S 2 1 {COV^T 
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[0 15 01 r (^^-i^rtg|S^:i7tcoAI^-r5^®;6^b. Jl 

t4^^r-r53t^$^«:5 2 2i^7tlSco>fa#;6^7?^n 
^5 2 1 0^®tC3}^fj^/^5ct 9tCgH?yLTiot9. ffe:^ 
ti^ S {;i *f L T SiS*- [6] IB^iJ L T V N ^ , 
[01511 -hfaet^^S*-tt^^i-^3t^)K**:5 2 2 

{c^7)^AWi-5<t. -^O7t(0^7t:^i^;6^'pt#*^^5 2 2 

TI-iNeCOffi^^-To ^l^:&r6l;^53t^j^ft:5 2 2 

[0 15 21 ^tC. mi StC^-r^t' ^7A^^5 2 1 

^^^^.^LT. rtLbc7)^755 75^t7^'^Am^5 2 1 
A 1^ L # CD 5 ^ V ^ ( c o V ^ T 1$^. ?^ -r 5 o 
[0 15 31 ^^^/^^AMLfc^-g-. ^offi^t::^ 

{«iAMi-5^7t^(^[HlSf(^f'^^^Stt-r. PEltc^i-J: 

[0 15 41 -:^> M^^a7)5A*f Lfc:^^(C{^. ®Sf 
^^:^t44r^rt-53t^j«^*:5 2 2^0*$S:^5AM®^¥^T 

^ci^^|JLTv^<5^^cioV^-r^^. AM3fe^^<i7t::^f^;ei5^W 
Al^®(c^U^#^f*5 2 2 07fe$4;5^iiil::fri^-efc5Ji 
r-e. ^«5tilSt-»L.T{t. 7^^r2:/^A^■1F5 2 1 J^, 

^c7)AM7fecoil^T*^^S]T^5/?$*^S]^ciov^T. s*t^ 

coiElt^f^^^Stt^r <^t;i/^5o "tfx^^TL^ f^mtc^i" 
i: 9 ^^7ti^ll^n:^^>A^^5 2 1 ^mWik. m 
'^(o\Hm:im^^t\.f:Lmm'&\^^j:i^\^x%^i:mtir ^ 

[0 15 51 'tf^t>'h. ±u<Dx,.o\:^m.^:>j^\:^mmm 
i)mmmi^^wmi-^^m\^7<ftiLfz,m^. ^mxm%i 
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[0 15 6] L)tz55oT. m^(0^^%^m^i^ctt^ 



[ 0 1 5 7 ] 0 1 9 {;i7i^ o yfyM.^^ 5 2 1 comm^fJ: 

^>=r.4 \ (H. Kogelnik. (Bell Sys 

t. Tech. J. , 48. 1969, pp. 290 
9 - 2 9 4 7) ) CO^ffi^tcSol/NT^i-o WSxmm^^ 

[*1] 





An(He-Mo) 


lte-llo/2 








(• ) 




0.083 


1.593 


1.323 


10 


0.55 


12 


n 2 


0.145 


1.591 


1.323 


10 


0.55 


12 



[ 0 1 5 8 ] D 1 9 (CjoVNT. (a ) \Xy =7y^^^t^h 

[01591IEI19 (a) ^0:^^^fe^tt{c:oV^Ti^;^^ n 

L. ^fclg!l9 (b) coAWSS^^ttJcoVNTi^efe 
<t 5 fi^. §g 0#iD^^^<D:^f* tcMiS^i" ^ CD fo 

5o (^mt^^-TJ: ^^-^--'-7;^ — ^5^^ii^(clS:S-r 
^ :i <^ Tii^^?:^ [E]W5a^;a5 1 . !9 1 o o %i£ < (o 

[0160] lEi 1 8 T*t^. ^^TJ^^'yJ^m^^ 2 1 

[0 1 6 1 ] ^fc. zKn >:7-'^i^^^5 2 l C7)^jg:^V^< 

[0 16 21 ^ bfCl. Sfe7fe^«^-r^R : * (0, 6 
5 M m) , G : { 0 . 5 5 ^ m) . B .: » ( 0 . 4 5 

^it^SiaLXAj^nrJ^'^i^^-^S 2 1 F^tcl leaf's r <i: 
[0 16 3] 7i^^^'7J^m^5 2 1 Of-^^Sfer&Jd 



[01641 t-f. 1 ^co^tt-^ttcoi/^;^S«±{c® 

[0 16 51 i^ktc. -tue.coS«^*?^LT. #«LT 

[01661 -bfEififSjAgic, n-^^fcj: 

^:^i^<D^ ):^':y^*mim^M\^x:^^h^ ~:^(om^(Dmm 
[0 16 7] ±ias-t/u(c. lBST^Sib^i*^^t-57t^ 

-r^r ^ t'^rt^T'fc'So -hlS^S^f^. <t'PPU<{^. fi»J 

'^^mM.CO^Xnv :LthX^ ^7^K 4 0"C— 6 0"C5g 
[0 16 81 ?SB^B^aA^co-feyU(cML2^APiBj:U^Ji5j. 

[0 16 91 -hiecOct 9 (cLT-f-^MLfc^KB^i^^^^/UtC 
[0 17 01 mytm^i:mW^^t:iit^(Oiy^y^ 

^m]:.xytmmtm\^^ikmx\ yt^^.coi^m&m myt 
^titcx^. mi(om^i:mtLX(D^mmcx^m^ 
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[0171] ±m^wm^wm-r^tci!t^(D^mt lx 

Ci. ^Jxl:f. SBf^^Sd^S OmW—l O OmWS^cOA 

[0 17 2] ±lS^7t(cJ: t). ^SB^0i^>://Kcili/-if 
[0 17 3] »:fc. ^2<^S^XS^ LT. :^-f, ?K^B 

^t'^fd^f:imi&(o^m^t(Dm^B^'j-n^^:^mmcML' 
xmmciL<:>:^i^\cmn'r^o :i(om(Dmn(o^!^n. 
mu-r^mm^it.m'r^ti^mw(o±^:^^mmi-^^ 

[0 17 4] ±m(D X 5 i,cmBE^muLfzvtmx\ 

[0 17 5] )^JicoJ:9^^mic^®7feX^^m2C0S3t 
x^^^T5:i<tT% III 1 8-e:^L7tct p^.e«it^:ir-r5 

[0 17 6] ^fc. :L^X\%\'YO(OXofX:'mmnM^ 

&M.t^hm\i^^f-cm^\^-:>^'-xmm L^Co 'ft&f^:;^?£<l: 

rRlSr^'fl::$-^TM2(^®^X5S^ifTV^. Jticr ^^Ji^^^ 
5 2 i^f^Mi-5r ^ t,prtg"efe5o 
[0 17 7] $ fiSM-T'SA r \y—^(om%'^^-%: 
m 1 <0S3teX^^» 2 C0S^XSfC:j3V>T^;itf 9 0" 
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\^t^(D^6^^(Dfj:'t'^mcX^XmmX^^^ 

[0 17 8] Ltc^^-^x. 

(om\^mf&(Dm^:^^X'(jmi tm2(Dm%jimx(om^B 
[0 17 9] ±m<Dx 0 \c]^xi'^mLfcm^(Dmtff9j)m 
^^xwm\^fz.t:L^^ n%m{^n-t^mmma9 s% 

1 ^<^::^i^--(D[E]tff^^t 9 0%5g^T*fol9^ 

[0180] jb\ L 

Tl^. rStfBOfik(c:. ^i^A-^, KD2PO4. 

i PO^f^^(D2n^<D%^'i^^^mh^^Xm^(Dm^ 

[0 18 1] {m:M(omm2 - 2) ^u^^Aig^^^ 

[0182] r <Dm%^;i^mm^ 5 3 o «^ . 020 tc^-r 
J: 5 tc. ^7-531 {c. m^^m(o^m 

[0183] _h|B:^RM^ ^ — 531 :Jo J: t>*^ t:^ A 

v-yu^ ^ 5 3 4(DytmcnLx^ mmr^4 5'=' (o^m, 

[0 18 4] ±J5^xKn Alg^ 5 3 2 ^^(0%^ 

^tbTv>5o :L(Dyr-ti^''jj>.m^b 3 2\t.^ 4 5 

° OAW:ft-eAMLfc^^3t^:^4 5^ J: t>:b-f t^^c 
i^^^'^]^M^\^fj:^Xo\^^^^^X\^M^^^Xo{:i 

[0 185] r(7)J: •5tc«^$ttTVN5:i^(cJ: 73^ 
n^*^i>.^^ 5 3 2{C^Lr^3til§Tfc5 S{i^^{l. 
tu5E#IIJfeO?F^Sj.j:LlMXlJ^P^ b/c J: 9 {c. *-^coj^ 
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[0 18 6] >i^ai/7^^^5 3 2^znLXi^n 

[0187] LfcTi^oT. ^>:/5 3 3 75^^ :7 1/^7 ^ 
5 3 4^:f^LT^ilW^t^/c3t^. :::(Z)^^^Bi*^^5 3 

[0188] (mmcoMm s - d mumMcomm 2 - 
ibiyiy^j>.tj:%^m^<o:^j^<Dm%^itcmx.xu!,tf-r^ 
[0189] n! 2 1 amyt^^m^i- 540 ^^ts^m^m 

[0 19 0] ^>:7"5 3 3 ^ UTt^. ^^^t^^:/^. ^ 
-try^-^v-^. y K^^-:/, 7K^S^>':^> L 

ED. FED. l/-1f5t. t^^^fctiW^EL^^^^s 
^V^^>n'5o ^^'y^S 3 3d^b<^^«:. V^Uii^^SS 

4i^cxvmw^jytt^j:-:>xmM-r^o :i(om^n%\^m 
yti^mm'j- 5 3 0 (CAM mm<Dmm 2-2 t-i$^pj l 

^e^J:9{c5^al^i^r. <i 5 3 o b tb*r-r 

[0 1 9 1 1 {S^^gi*-i^5 3 O;0^e>ait* LfcSM^pfe 

i^xrypm^ytn. ^tt-ett. -r>"7"i/i^— i5^54 i^ 

«^-r^m 1 (m 1 t^fil^Og l^^-^') 5 4 20 

#1/^X5 4 2 a tcAWL. ^ti^^thCDXM'^^CJt^X:. 

^1^>X5 4 2 a ^M ^^^i-^2 U>'XU 2 CD 
4i(D@V>^X) 5 4 3 (0#tx>-X5 4 3 a (c::}3tt 

[0 19 2] ±msMyt%^xnpm%yt:d^m%^i^'^ 
m^(omm^. 4 3a ^mt2i2^Air^ 

mm^^m^n^tthii^. pm^yti^^m^^ti^m^ 

{Cio\'f^^U>:X 5 4 3a (DM^m (^(Dmff:)j^^m) 

^tbi^rv^6o -^r^-e. »2 i^^-x^s 4 3 tcAWtfc 
sffi^^tj-^:. ^fo^^ sffi^^^ LTtliW-f P 

mytm^. mmms 4 4^in-\.xmt/t:)j\^:^^9 c 0 

[0193] rc0Sffi3t^(i. M^U>y< 5 4 5i3<tU^ 
>^^-/i.KU>X 5 4 6^^LTata5p^T>S?t*^ LT 



mm^^m^ (y^ b^</ux) 54 7{cA*fL. mmm 

[0 19 4] ±iecOj: 5n^Al^n^'^A^^5 3 2 irSffi 

3 2 irffi^iHt^S 4 4{::J: "9 fi^^J^^^ro 

/cij'&i^^fefij^^a^;^^ 1 . 2-1. e^^^ffif^JiL. ± 

|57}^a>:7'^i>.^-f-5 3 2 ^^V^fr^l^^^^^5 4 0 (O 

[0195] (mmcomm 3-2) mtE.mm(Dmm 3 - 

ixmm\^fc^^^Amm'T-:6K -^^'r^'i^-^^m^-r 
1 i/>xi¥<i:ii2 u:y t (Dm<D%m^iz^i^ h 

thxm^:^\^im^^m^mmm^com^mm'r^. ^j: 
^mm(Dnm 3-2 m{cis\^^x. m^mm(omm3 

m—con^^HLxmm^j:mm^%^mi~^o 
[ 0 1 9 6 ] m 2 2 amyt^^m^ 5_4_8_^^i^m%m 

[0197]. y:7 1/^^534 ^^hcom^n^n. ^ > 

T^r^^l/-^ 5 4 1 ^«^i!c;-r'5^ 1 Ix-^Xg^S 4 2^^L 

^r&Si^d^ 5 3 0 (cAl^ ll:feo?F^Si 2-2 

xmmv.f^x. ^^zsu%%t pm%%}ixWi'r')j^ii^t> 

[0 19 8] mi%^mM=t^ 3 0;6^bffiM LfcSffi^^ 
^X'XJP^%%\±^ -^ix^^tt. ^>-7"^'l/-^ 5 4 1 ^ 
«^-r5l|2 l/>-X|$ (^2f^«|(D@ l^V-X) 5 4 30 
^-l/VXS 4 3 a (CjSJ:t^. S^ffiUt-fetSHtSS 4 4;i5 

Kit btl.Tv^;5ll«^fc^i^^t btt-rv^/^v^^l^{c^^ 
^ti^o ^^i-c. itjia^:te(^?F^S§3 - 1 <^[tn^tc. 

l-i. >ertSil*S5 4 4^^L-CiS^:;&fS];55 9 0" [el^^ 

m%%\>sm%%\^m7Lhtcx^M^^^ 

[0199] ic^^ ^ tifc'd^^^^*'^ 5_^^ 

(;iJ;oTt>. ^:^o?F^fig3 - 1 ^[H]^tc3tfiJffi^^^rsi 

[0200] (mM(DJ(1>m 3 - 3 ) mJl5^ffic7p?f$S 1 :S 

[0 2 0 1 ] n 2 3 \^m%w^n=h 5 5 0 •^^ts^%m 
mm.W(r>m^^7r^-tm?imx-h^. ^<Dm%mK&m.(o 
m%m.%M=f- 5 5 o fui2^:tec^?F^s 1 %tz.xi.'m^<o 
w^m2-\x7^\.tL(r>hnm^(oit>^^^^j>^n^^ h\t 

ikS*t^ ^-5 3 1 ^CDPelfC. \ / 4'^3zmX'h^m^ 

US 5 5 xi^wnhfx.xm^^ic^'X^'^^, 

[0 2 0 2] y^^^^ 3 3'h^h(OPm%%hSmi%%t 
§r-^tf5tS^t^:?J^ni/^i>.^-7-5 5 1 (wAML. Pm%% 
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[0 2 0 3] sm^yt\^. yt^^^'7M.m^5 5 1 

-5 3 IX-RM^tl. »U^{iL*B4S5 5 2 ^iligi-^ii^ 

5 5 1 r^AMl.f^^^R^;\i:ir{cmi^^^^^ b t^^Jto 
TV^5o ^^^t>^. StJfaiai9 (a) -^051^^(7):^^ 

1 {CjioT^M^tt. stints 5 2 (CjzoTP^d^^ 

[0 2 0 4] ^>':7^5 3 3d-?DC^3tffi^t^ 

TKn ^:^'^A^^5 5 1 (c: j:oTPilpfe^;a5lH]^^tt. 
n^'^^*^5 5 1 ^jgiigLTt S{i^^i^:^SM5: ^ — 
5 3 1 <h^S:*B^«5 5 2{CJ: »9 Y^m%%\Z.^^^f\.fz.%. 

[0 2 0 5] jiisii*fiSK^g{cov^T. mmcomms 
1. 2-1. 5i&um(omm^m^^^^:Lt:^^x^ 

10 2 0 6] ^fc. JiiBOJ: 9>:^^^(-J:tbt^. Tj^n^ 

^ A^^^^K^gM^S 5 2 ^—531 t(Dm 

Mjx^k>. >HJ!^:v^7t^^^s^-ft^"SItg-cfc^o 

[0 2 0 7] (m&(omm 3-4) mm^mcDMm 1 
fz i^^-mcDj^m 2-1 i.fz<Dt mm<o 

[0 2 0 8] tulS|l:ffiO?P^ggl^fct'i^i£0?l^«g2- 1 
T-^Ufc(?^^lR]«<7?2*ft:(^Jj^t2:^^*^A^^5 6 1 , 5 6 

2 ^ffiVN-t:. El 2 4 {ci^-r J: 0 ^J:mytm^m'J- 5 6 0 
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[0 2 0 9] ^>":f5 3 3^^h<Dpm%^t sm^ytt 
^ig-r^c ^^c. pm^ytn. >j^n^^^A^^5 e 2{c 

[0210] rt7)7t?^{^$ fe)i->J^n^'^ A^^^S 6 2(C 

AMU. zz,xmmic^t^^ti&WiJjMK wmcovy 

5 3 4^^ibS:lti:^Mz^^(D:fj\^tWti3i^\^<^i^. 

«5 6 3 ^^i§L. '(I3t:*^f^75^ 9 0° [Hie^tb-CS^* 
<!: LTttSMi-^o -r^c^t?-^. ^>':7"5 3 3;i-^3^i^ 
6)nT^n^*^A^^5 6 1 T-lE]jFf^ttfc3tKl^> iHlSr 

^^^-:?-5 6 2 (It'Cl^S^^S 6 3 ^{Cj:oT. 

[0211] ±^(DXo^j:m^mmmw:(oyt^i:ii^^j>^m 

"=^5 6 2X(Dyt^(DW^\]mm^m'^Ltzt:i^. y^^n^ 

[0212] _bfS<Dct 0 (CTj^n 561, 56 

•ib. il^«^)J:ptc. ffi3ttf-A:;^:/y :yi5^,J:ife^W^ 7 

ejg*lS]^9 0^ fttf 57tae)fc{^^M®^AM3fe{-ML 
r4 5" (1112 4fc:fet-t^ e (c*g 

wmM.^m^^^mM.\^^^^xm.^-)j^x(ou^^\^t^'k 

[0 2 13] 9{-^U:^^-Am^^>^V^ 

^^AM^t-*J-LT^ifi:/.?¥[S{c^L. 4 5° ^Ttci^ 

(triBm-r^:::<t;0^"^t^<^7:^ HI 2 4 (c^ot:t^ 0^4 

%m^%^^-^m^-t^z.bt^x^^fz,)h. mi^^^ 

^^g/^i:') ^^!i-r5r <t7!i5T^^o 
[0214] 3 - 5 ) mliS^M(^?f^fil 1 ^ 
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[0215] mmmm(r>^m i ^t-nmrncoMm 2-1 

'x^7^]^t^(Dkmmi(D7t^^ i^'^M.m^ 5 72.57 

(cur. 1]2 5{c:^i~J: 9t-SmMiBSL. 
1^. lJ&*^^^5 7 7^SI*V'>X5 7 S^Sria^-g- 
[ O 2 1 6 ] ^-T^^^l/— ^5^{C:Jot:t^Il]:^L^.^V^^ 1 U 

:^2 i/>'Xgf 5 7 1 {cAMU3t:«:^g^^ttr. m2 

I/>XI¥5 7 1 (D^l^VXS 7 1a 5 7}^ n ^^^'^ 

igL. P{i7t7tlilHli^r$tLp(7)7}^ti A^-^S 7 2(C 

[0 2 17] :LKh(r>i^Utmm^mS:^titi^^-'^ ^ 

^^^^5 7 2, 5 7 3 <^>e:teM«5 7 4tO|ir<^{C^T 

[0218] ±fB<7) J: 5 \^XUit^\^tm^hfif:.% 
m-t. mifeW>-X 5 7 5 A^ :7^— yUKl^>-X 5 7 6 <Jr{C 

Ml^V XS 7 8 (cJ:or;=^^ y — 7 9±(cfe;k:jg:M 

[0219] ±3SO J: ^ /^'d^^^^^ 5 7 0 C: ct o T 

^1^3 0%MS5SS;dSit:k:bT*5»?. ?^5v^]i^^^#^ 

[0 2 2 0] (HfficDff^^ 3 - 6 ) wr\^m-M<Dw^m 1 * 
fr:i^^ife(D?i^<i2- 1 -x7T^i.tL(otmm(Di^^^'7J^m 

[0 2 2 1] 112 6tC:^-rJ: 9{-> tulE^i6<^?F^«s 3 - 

4 ^ mm(o 1 ^o<s*^m^^ seo^y^'Ui^iJ'ss 

^5 9 0^«^!5c-r'5 J: 9t-UTt><tv\ 

■r'5:::<t{cj: t), i; :7 1^^^ 5 3 4 75S'(g3tR15q^S(^{?i| 

[0 2 2 2] (*J60?|^ffi4- 1) tril2^ig(^?&«2- 
1 (^1 3) tDffi^^^«^^5 1 0€:ffll/^T«^$i^fc 
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m<Dmm 1 ^^ife<^?f^ffi 2-1 cm 1 0 . 1 s ^) r*^ 
[0 2 2 3] mmmiSi^T^mw: e o o gi 2 7 

i-j: ^>X5 33. V ^ 5 3 4^ myt^M^ 
1 0. :^XXJ^4 >'r^*\^—^:^^hmfS.^H^m^ 

y :7v-i^i? 5 3 3T?si^L. s#^^^cDta;^7t^^sr^S3t 

^SI^^S 10. ^Vt-^ I/- ^54 1 ^^LT. 0iJx. 
«3gi§^t^B^Q^^^^-/l/^tOlli^^:^^^ 5 4 7 {CAS^ ^ 

[0 2 2 4] ^tc, r<^SJi^®^*^iSM6 o o(::ffl 
v^^'(i^^gi^•7-5 1 O^XU^>'r^u—i^{co\,^X 

5 11. iSXXfm2(D7r^r2^'yJ^m'=Pb 1 27:)^b^<^t). 

-So 

[0 2 2 5] ^fc. mi 1/>'X^ (H 1 (7)4100 @ l^-^ 

X) 5 4 2 *^J*-r 1 «/h VVXt^. ^ti^*tim 
2 I^VX|¥ (^2(7)41(^0 l/^^X) 5 4 3 §:«J5Si-r^# 
^2 i^^-Xtd^^^Xco^^^^^^ii-^o ^^7:^1^. 

sm%%bt^^^m.i^^n^^cn.^ wtSLmmu^mt'cx 

Sm%%b t<Do^<OMf\^(Om%^^;^^C^\.XU^ 

[0 2 2 6] ±IS||2 l/>-Xa^5 4 3(:i. ^1 l/^^Xi^ 
5 4 2^«J5Scr^#«/M^>XcOife^M^^^m-^5 4 

7 ^^7r^m\km^(Dmt^m\:Lf:>f-'^x'i^^-^^ 

[0 2 2 7] ±nE,(ox^fm^mmmme 0 i ^m^-r 
9j)mx< pm^yti^^m-r^^t:^^x^^ ^sv^sMa^ 

^mm^5 1 ot:i. f^SS;d^^^-cfct)S«t-«^i-^:: 
^;65-e#5o ^f-. m^lp^mm^b i 0('^3tf4:^fS}co^- 
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[0 2 2 8] 9^:^ 5 3 S^^rJl) ^ ^ 5 3 

4 b-^ntf . Mm<Dwm 3 -> i 3 - 3 

(ID2 1~23) {c^L/cJ:5^?fliLiiilSi5 3 0^ 
[0 2 2 9] ±l5^:y:/5 3 3 <?: LTtl. p{>^/l- 

[0 2 3 01 (mM<owm 4 - 2 ) igiiiMo 3 -:><Dmm 

[0 2 3 1] Z(Dm{Mi^^mWi^. 1112 8 (a) IC^-T 

fe^^^^^^e 1 oc^T:^tc. 1^2 8 (b). {CTj^-Tfe-^ 

[0 2 3 2] ±IEfe5^^^^^ 6101^. mjlSllJ£c7)JP^ 
^^g6 O 1 i:. ^ rn^ ^y^y\j XJ>.6 1 1 ^ 

12-61 4 t^m^xm^^ti. 
mmme o it^ibiti:^^tifzyt^R (m . g cm . 

^^^mmme 2 o{^. ±^M^^-e 21-62 

3 t . M^^:^*^ 624 — 626<i:, ^ ^ ^ ^ 

Z^V XA 6 2 7 ^. S:*f l^^-Xe 2 8 i:^ii^T«J5Sc$ 

tt. -fe^^^^^^e 1 0/5^b2^;^^nyc#^S<^^dSiif^ 

6 2 4 — 6 2 6 Lfc^. fe^J*;6^^^T^ 

tt, SMi/:/X6 2 8{cj:oT:^ii^ ^^6 2 9tc®^ 

[0 2 3 3] ^(Dmi^^^mmxn^ ^^ys 3 s^^^h 

10joi:u?-f>x:i/i — ^541 (c:J:oT>(l^^ 

^ J: 5tw^ix:/c^. i^V :y X y 6 1 1 (cA 

M-rSo ^'^i^-f :^n^-/>J^XyXA6 1 i{^. #=^Jg 
:7 ^ as $ i o T V ^ 

^ -{C^Jt^l^X. -^(DE-m^Xh^R, G. BCD^^^ 
A-6 11(^. :itl.f^2ft«^(D>5^^^ >;/^ ^ ^-7)5 

Xh^fzhb^ :=^>'y<^ hfJ:^7j^mW:i:m^i^^-tlb^X 
[0 2 3 4] ±my-( ^ X3-^ y^y]) 1 l;^)^tffi 
MLfc#fec07t(:i. ik^»t^7- 6 1 2-6 1 4 {c± ^9 
^W^ixr. T*-{l!|(^6'g^^^^^6 2 0(C3»:a:itt€>o 

^^MJ^mme i 0 7!i=^bfe^jS;?f^MM6 2 o(c*;e)^;a/c 
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^&(oyt\^, 621 — 623 i^iiitfr:^ 

igig^c^Iij^S:^^^ 624 — 626(::J:o Xm&^m 
^tlfc®. ^cr^ >;/:^X!;Xi. 6 2 7{CA**-r^o 
r cOi^^ ^ n-Y ^/iJ' Xy Xjix 6 2 7 J^, mi^^^ ^ 
:y^Xy XA6 1 1 <i:3?<0^tg^WL. ^tb-ettR. 

h(ox\ ^}^^titi%t:n^ g:fti/>'X6 2 8(^;)^[Sitc 
fSiitxmMi-^o i5^v^n^ ^/>:^xy XA6 2 77:>^btti 
#^tfc3ti:i> SMv^-Xe 2 8(c:c):oT. y — >6 
2 9Jb{;i©M$tb. J£:^$tx/c®ffi<i: LTS^^tt-So 
[0 2 3 51 ±15C0J: 5{-y:7i/^:^53 4^^hm:h^ 

[0 2 3 61 /^jb\ ±m(Dx b \^ti^-mm.'^^Tf^'r^ 

[0 2 3 71 ^7t. ±l5«^55^gi^-^ 5 1 o:fo*J:t;^>fi:*g 

5 4 4 (cftxT. tuf5^M<^?P^^g 3-4-3-6 
(|E)2 4-2 6) {C^LfcJ: ^^t^'d^'^^^^S 6 0^ 

[0 2 3 81 ^/c. ±15(7) J: 9 /^il:)^^^^^ 5 5 0^ 
i^. ^l^'r^x^—^ 5 4 1 i5'n^-/:^xy XA6 

1 1 <!:(DFHlJcififfiLTt>. n^<om^^'^^^tt^X^ 
5o *:^c. ^3fe^J&^^5 5 0^^t$^-f iJ^n^-/:^7:/y 
Xj^6 1 1 tm^^7Y^M'=^^ 2 4 — 6 2 6 <^CDP^, "T/^ 

t> gl $ tt m ^ 3fe { - j^;; ^ i± 3 o (D ^ 

CO iS:^ -g^ :bit T O ^ jg:;^ ^ it # 

^T^Xv— ^^i57V^t3^^^>:^:/i;XA6 1 1 ct ^5 
[0 2 3 91 :i /c. =7 VX5 3 3:jQj:t>*!;;7l/^^53 

4 coifiM^r^/^ mmcomm 3-1-3-3 

(112 1-2 3) (C^LfcJ: 9^c^«7t^J^*^5 4 0^ 
[0 2 4 01 ^/c. 112 8<l:l^i:iBM-cy :7i/>7r$^S:lS: 
y XJ^6 1 1 <i:li^^^^^6 2 4-6 2 6 t<Dm. 

^s^t>'t:>^i^m^fifz.^ik(o^^<D%\^n^.^^f-3-D(om 
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f^mmMe 2 o{zm< rz^(o±Rm^^-6 i zm^m 

■Ct5o L;ei^t>. mJf5t^<t -5 f-^ ^ n ix^^ i: LT 
[0 2 4 1 ] *^{c:'&^giL/:imt7)#^SSff'{C« 

[0 2 4 2] ^^^c. HI 2 3 -r^73^i-«^^C:^oV^T^5:^@tSco 
AM^St-J:^<i3t4#tt0^fe#'tt^ffiiE-r^fcii^. Dirt 

[0 2 4 3] (^mcDmm 4 - 3 ) fuiS3l:^c7)?f^S 4 - 

[0 2 4 4] :L(Dmik^^^msn. EI29 (a) {::^-r 
-^^M^mme 1 oc7)T:*-tc. 1212 9 (b) {CTj^-T^^ 

[0 2 4 5] ±m^^m^^mm e 1 0 1^. mmmm<Dw^ 

fl|4-2-e^Lfc^7)<^|W|Ct>0:e)^^v^bi^rv^^, — 

^^^^^m 6 3 0 1^. mm<Dmm 4-2 1 tt^ 

^— 6 2 1 — 6 2 3f::ft;tTM:)ttr— o^;^ 
y^l? 5/ ^631-63 3;6^|S:{:t bttTV^5.«?.i:. Si§^ 
(DH^^^^^ 6 2 4 ~ 6 2 6 tCf-^x^T. ^^^^(T)®^ 
*^^^^6 3 4 — 6 3 6 ;651St"te?ttrv^^^.;&5M/^5o 
[0 2 4 6] JifB^3tt'-^;^:7'y 6 3 1 - 6 3 3 

i^^x (D^tt^RM ^tixmW^Tjkm^f' e 3 4-6 3 etc 

AW-r 5o mikmTjkm'^ 6 3 4 — 6 3 6 (cam Lfc3t{:i 
tt. l?SiS3fefc^'-A;^^y :yt$^631-633 tcAM 

^"y — e 3 Tx^^^t^nt^ti. SiMwvxe 2 8 tcj: 
[0 2 4 7] ±is<^ ct 5 ^j:^Mm<Dmikm7]km^i,c^^^ 

Xh. ^J^i? y :7l/:^^ 5 3 4 ;6^btti::^;$tt/c^:$:cD^ 
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[0 2 4 8] ^tz. r:(^^lj^^^^®{c4oV^Tt. mm 

[0 2 4 9] (^ffiO?f^S5-l) Jx^^^il 

[0 2 5 0] m%m:7F^w\^. mzo tc^-r j: tc, m 

^7 0 2, 7 0 3d^lSlt m?:)OW®{iy{C. ^ 

:/704a<i:y:7l/^i5'704b<J: ^^-t^^U 7 0 4 

[0 2 5 1 ] r:ir% )^Tc7)m?^{c^oV^T. [DStT^aM 

[0 2 5 2] _hlE^2g7 0 4(?:)^>':/7 0 4 a i LT 

-< i^^yly-f-. LED. FED. 

«Ht^fcJi:W^EL*-^^d5fiJffl-C*#-5o ^>:/7 04 
a ^^b5g^t?>tLfc^{i:. y 7 0 4 btcj; IPB&^p 

^T3fe<h LT[±5W-r5«t 9fc/^oTv^5o ::<^:)5tai3tt'±. 

[0 2 5 3] ±lE^f0^^7 0 1 <^ LTI^. m^\^%(0 

(ON) m^B'^'i'(r>f3.y:^fhtmn. %<DX^m^ 

*ii#U3t^^?KfB^^7 o 1 ^ilig-f^^ m^B^c 
mi^^^^^D^t^rv^/^v^^lim (off) r-t^. ^^b^p^^^^ 

\^xmm:^^hm^m^x(om^:^\^ic^\^^xm^B^^(D 
^7 0 1 ^AMDi;?)^^mM®^T-^iii§-r^r^{c?^B^BO 

{iSft®^9 0° iHie^-^^c Lfc^O^oT. OFF®^^ 
[0 2 5 4] ^;^ci. ±|S^D>/^A3^^7 0 2, 7 0 3 

^i^cn. I Top^(c^:^comH^^p^;DD$tl;^c^^^lT*^l'^ 

htl^o ^(0^sT2^*yJ^^^7 0 2, 7 0 3 BuiatO 

t^^LTJi. l::^^6](c^Sv^^HIWa^^^-r1*tt^ 
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[0 2 5 5] A<*:6«jtCt:3:. mK.l'^^rj JxM^ 7 0 

P{S^3tl^. ^i2^^A^^7 0 2, 7 0 3tC*fUT^ 

3t^5><h LT{^^-r'5fci6. ^n>>'^A^^7 0 2, 7 

^7j^i-„ Z,(OtL}sb. Pffi^7tt^^nri/^A^^7 0 2, 
7 0 3 <J:tc:;:^5o 
[0 2 5 6] -^r:t:\ 7feai7 o 4 7:>^b«7)P^^3t<b sm 

m^tkj^iK^'^-f. vm%%f^\-it^yt-su^yj^m^7 
0 2 ^^ii urriSB^Bm^ 7 0 1 fcAW-r 5o ^ssm^ 7 

p^^^o^i^^mM-r-^— OF FM^-Cf^s^i^ 
i: T ^ 5 {1^* 5 o 

[0 2 5 7 ] ±lBr^B^Bm^7 0 lt^h\^M\.t^%t^:^-X2 
i?^^i^*-7-7 0 3 {cAMi~5<?:. 7}^t3^^^A^^7 0 2 

Lfc:7t(^. M^COON. OF F{Ci^;CT7^^^ 

7 0 3;5^^aiM-r^*f^;ei^^^ce^r <^:(c/^^, ^ix^^ 

OF FH^^3l3i§U:rc^(^7f;a>/7^^ 
^7 0 3t7)[ElJ^f{^ffl{c J: »9il^^(7)^miJicmMi-5cO'e 

[0 2 5 8] m^. mmci^m\^r:Lmi^m:^mm<om\c 
-o\^^xmm-r^o 

[0 2 5 9] wOlj^*:^i^g-ef±. %m7 0 4 thX 

(6 4 0 x 4 8 0) (o^mm^^-r^h(o^i^mi.tio 

:Lti{cmm^-^^A:t3L. ^^mm(Dm^mm::^\^ (IE 

®) ;0^bm^Lf:i<!r ?Ke^0^^7 0 1 (cA*^tb6- 

^^^7 0 3 ^iligbfcS-d^^t^^^lHlJ^t* ^*fS] ((§13 

^5>^Mt07)^n>/^j^^^7 0 2, 7 0 3 ^?^b^b^^ 7 
0 1 5rM^^t>-^T«J5)c-r5^<ttc<t OFFM^iC 
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*r;s;LTAML;rc5t^JSi&T mm -r^ztfj:<. mm 
J: ^^mt^± C ^ r ^ v\ 

[0 2 6 0] #iiJ*tcS]iDi-^mffi^*«t®-r5r 

-^omJE{c/^;CT?SB^B>^ffiiii-r57ti^«3t:*- 

^7^^-^ 7 0 3{zP<M't:5^\'3:^mm<omdmJE\CJt^ 
ZX\S.m-r^^^^tlBltR:^tl^^^t{C^m]^tl^tc 

[0 2 6 11 ^ti. ±m(Omxn^ ^^sm^^ 7 O 1 <i: L 

nofcrK p^Myti>^MLx^(Dmyt:^\^^mm-r^rfm 

:^'ry V^'^y'^c (STN) m^Bhmm^cmm 

-^mxh^o ^tis m^B^^t^'t(om^:^\^\^MLx— 

miC7t^^i>rzLT:^M^\^LX^y) . mWco^M^cMl^XTpi 
(D^of^V A (Ver t i ca 1 A 1 i g n m e n 

_t.) V(Dm^B^^m\^xhw\mi(09i^^%^z. tt^ 

[0 2 6 2] ^^(c, m^(Dmm:Lx^m^B^;^'j-<Dmn 
co:^m:^m^j:^^mmi±m^B^R^mmm^B^(ommh 
-^mxh^. 

[0 2 6 31 ±f50 J: 0 /ce?RfBm^ 7 o i J^. ii^. m 

B%7^^ w t vx htix\^^ ^m^By<^-/^ t mm 
(Dh(Dxh^o t^^oT. m^em^^ic^m^tix^^^^m^^ 

^<0m^^^:^^m(0:^u^^M.m'¥-7 O 2, 7 0 3 t 

W:%Wk^^rz:^fx±^(DXoy'j:m^m^mw^m^x 

i[!i(Dmm^.'^mm^.m^'t(o-^-^(r)ikmxmm't^ 
:it7!)^x^^tii^^mif^ifimmcmtix^^^o 
[0 2 6 41 (mM(Dmm5~2) mumm(Dmm5- 

1 ^fRl«07^r7^*^A^^7 0 2, 7 0 3^^V^T. 0 

%U7 0 4CDiEg^7^^n>5''^^^^7 0 2 cOT^WiSlC 

fco«^^Lfc. /^^b\.7taS7 0 4t^^:^cD?F$fi|5- 1 
<h I^^ tC^^ ^ > y-f^ y - >(7) ^ ^ ^g: fc CD 
^ffiV^/Co {tilCO;ti^tCOV^T^^II^S^5D?f^fig5 - 1 <hf^« 

[0 2 6 5 ] r (Om\k^7f^mm,X\%^ %U 7 0 

I^Lfc3t(7)5^. pm%%\^yr^^^^'7J^m'^7 0 2 ^^ 
(D^^SiiL. ?gB^Blg^7 0 1 {c|^AMU?:^v\ ^/c. 
S{i3t^{iAj^n^^J.^^7 0 2-e^^®Di{cMLTm 
;ta9 0° (dttlf ^ttT?S0^B^^7 0 1 fcAM-r>5o ®^b 

^^^7 0 1 ^iiig-r^^l-iB^ogiiD^t-g-fcMiS^LT^S 
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fc^ mm^^&(o&s^'h^^^ ^^yj^mi^T 0 2, to 

[0 2 6 6] (mMcowm 5-3) m^mmmm s - 

f— 2x^'t X 0 ^mikmTr^mm^m^i^t:!^ -r/jit^-h^ m 

[0 2 6 7] i^Tt-. r Opi^*^3SgO*:^im^(CO 
[0 2 6 8 ] ^-r. P'm5t^:J3J:r/S{l^pt^^A.fc^ 

v\ — ir. S'{1^7t('i^n^*^A^^7 0 2TlElSr$H 

Wi^±x(D%tm^^m^ 7 0 1 tcAM-r^o m^um 
^7 0 \\^7^m\^f^%\t. ^mm<om^^m^\.. 

— 7 I 7 1 1 {'±^M;6^ 

[0269] ^^-711{Ci:»9 ^ Hfc7tJ^^r/?K 
5^0*^7 0 1 £0#lJ^CO^^^iii§L. €-®^f-SliD^ 

^7 0 2(cAt*-t-^o 5j^n^*^A^^7 0 2(cA«Lfc 

S'dTt^j^. iHiin{c:fo{"t5JL:^{c[E]jiT^ix. mm^<Dm 
^7 0 2^^(D-^^mm-r^t^^mm^ii:i^-:>xmm^ 
f^i^jt^zxmmmm^ti^. 

[0 2 7 01 ^^(cf^MLfc_biSOj; "p^cj:^ ^-SrffiVN 



[0 2 7 1 ] Ltz^^^x. ±m(DX^itcm^Lt:i^^yt 
^m\^^^RMm(vmikm7j^'^m:i,^^^^xmmi,cmiki:m 

'£^mt L>:tv^/ci^. i&mmmM[:isxv^^hmit{cmi.x 

[0 2 7 2] mm(DmMS - 4) [US StC^i-J: 9 
tC. ^McO?F^fis5- 1 <^f^^c7).i^n^'^ix^^7 0 2, 

7 o 3^m\^^xm^Ltc^%^^xxfp^nytm(Dmm^ 

[ 0 2 7 3 ] r.coij^^^i^^T*ii. yt^ti^'^M.m'f-7 

0 2, 7 0 3ti. ||Jfe(?C>?f^^j5 - 1 T*^LfctO<bl^i: 
t>(^-Cfc'5:d^ 7J^^^r^A^^7 0 2J-i. ^Sg<?:>?l^^5 

a$i^TV^5. /J^ n 7 0 2 1^. S 

leltFrf^ffi^^i-5o -r^^t>t>. ;j^ni/^A^^7 O 2, 

7 0 3{:i. pmyt%tssytytt{cMi~^Myt:^\^(D^ 
^mmt^j:^xoicmf$.^tix^^^^ 

t>'h. m^B:^^(om^^!:^m^?^M%i,cMl^x t^<DX ^ \c 

w^^^^^^^Xox. {^ti(Dm%it\cM\.xmifri¥m^ 

[0 2 7 4] 701 i'i*:tec7)?F^^ 5-1 X^m 

^5-3 tmm(OTJ\^^=^^j>^(Dmmi^x-:>xif^^^ti 

[0 2 7 5 ] w::-Tr. EI 3 s (c:43v^-c. 

[0 2 7 6 ] i^T. -^■t%M7 0 4}^)^b<507ttCj:5^:^ 

m'=F7 0 2<?5^J6tfi]:frtciS^$tt:rc3t2S7 o 4 75^e5(7:)P 

0 2{cj:t:) S®5t*;6^[p]Sf{'^.^^git-r(--^co^^Si§ 
PM3fe*t^lHltff(- J: 111^219 0° ^^PStC^UT 
S!Eia9 0"" <D:*-fSi(cft{f bttT?SfB^^7 O 1 icAfti" 

[0 2 7 7 ] ?Sb^b^^7 0 1 {CAWUfcP-d^^i^^^B^B 

vN7j>n>;^7-^^^7 0 Z(D^m\^:;:^mrf:)j^t^m^i: 
5o ^(?:>JS^<^ UT. m^#i^A:;^$tbfclj^{t-g-(c» 

[0 2 7 8] 7 1 0 J: 5*^»f^f-ov^T 

m^7 0 3x^s^^§:tt-f^<^)**si§L. m^Bm=^7 
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t■t/^V^7ti^^?. -^(^^^^iliL^ ^—7 1 1 tC J: o T J^** 

[^Ti^^^P^tbTTj^u ^^'^ A^^7 0 3 tClAM-r^c ON 
ili^Srili£§L/cS{i3fe^t^^t^i5^*^«^*^7 0 3-xrlHlJFf 

[0 2 7 9] ^m? 0 4;^)^bo^<lri^$iS^<l:-Tr 

[0 2 8 0] *fc. Jll^(c:i^3ta^7 0 4 >5^b<^3fel^?Kf0 

ig^tC^LT 1 [HlcoSiii/cit7itO(C^L. ^§[5^7 1 0 

ilii-r^o m^mm'^T O 1 X-CD^m^l"^:^^^ 

(omm^jt^ cx^mt'^^^iE'r^ :i t xM^~^mx^ 

[0 2 8 1 ] _blB(7>J: 3 AKt2^'^jU^^7 0 2, 7 
[0 2 8 2] ^^fClf^iSLfcM^S^agg^^^bfcJg 

ptv^gisM-e;^^^ 7 0 4 ^ffiv^^ r. ^ ^cictoTP^^ 
2^7 0 ^^^M-^^z.hf^<W^(omWk^'i=^b::^tt^X 
m^-^P.^ 5 v^B^.0^^co5^;^^ CT^W.^31iRi- 
[0 2 8 3] ^bfC. ®^^^^g:5^1£ffi^tX^lt:^-e 

[0 2 8 4] {mm(Dj^m 5 - 5 ) 3 4 (c. mi^coM 

115 - 1 ^ |W)#cr)zf;a 7 0 2, 7 0 3 tc. 

^-:7^/w^ 7 2 1 ^m^'^'h^xm^i.tz.mm^Tjkm: 

g^^-To ^ai7 0 4 <!: LT{1^3t^>:7^^:7^/u^^ 

0 mmcowm 5-1 co^s^r^^ 7 2 0 <h i^^ofliag 

^721 {C:foMt5* (R) . (G) . » (B) cOffi^ 
{C*l-J^;Lfc3o(Dililg:dSMtC/^oT. Me^e^^ 7 2 0 ^ 



1-271536 




[0 2 8 5] ^fc. — :7^7i.>^ 7 2 11^. m^BB^ 

[0 2 8 6] r (Dmm.m7j^mmxn. ytm 7 o 4t^hm 
7 0 2{ci6^^x smyt%tmmii^^\'f^±-:^iiCMifT^ri 

[0 2 8 7] :^ y — y ^ /i^^ 7 2 1 ^iiigUfc. R. 

G. B(D^ms\cMft--r^%\^. m^Bm^7 2o<D^m 

xmt/t:)ji^^^^m^ti^o :l(01^^. ONH^^iliiiL 

f:i^n:^v^^yM.m^7 0 3 L^^^JC 
PM-r^c OFFiMj^^iliSLfc^tfi^n^/^A 

m-^7 0 3r-|^Il!(^:^b-tt5-h;^t-[HlifT$tt57t2!^. 

[o 2 8 8] 03 4-c{'±ffi^>fL:c7)fca6R. G. B 

-r^B#^afeV£{c©J^®L:d^n^^A^^7 O 3^3l5§$ 
ii-^r <^tCj:t9. a^#t-{^R. G. BO^tt^'ttO^S 

[0 2 8 9] rrx. ^^^{cMi-^^^^^^yJ^m'^7 
0 3(D^M:i^m(omm\^-:>^^X\'t^ mifr-M^i^^ <m'& 

^Xo{^m'^irtiitX\^\ o:^t). OFFtd^/Jc-r^li 

m^mmLrc^^s<^%m^irtihyt^'o ^ ^ j>.mi^ 7 o 

[0 2 9 0] ON]lJ^%il3ilb^c3tl^. * 

n:^*^A^^7 0 3'Tr[ElSTf^^^Sf-t^^V\ L^^^Lt:^;^^ 
^n:^'^^A^^7 0 3 ^?F^^-r5ige^B«'^P4:a^jSi:5^ 
m^1to»^|^^S(-J:oT A n=Ne - No^^M^'cf'S 

t7:)>}^T:JiJ^^^A^^7 0 3 ^PSlt^-rv^/^ 

[0 2 9 1 ] ^^JCf^MLTtHJ^^^y^StCR. G. B 
cD:;?7^-®^ft^^A;^b. T^a -/^ 7 0 3 

3 0c mmmmrixmm ufc <ir :i ^^^^^(7^?^;^^^ 
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[0 2 9 2] ^fc. z:^^<D:fy^ — :7 ^ /\y^<Dm^^^ 

[0 2 9 3] mmcoiim 5 - e > mm^m(Dmm s ~ 

5(Djij^«^^Sc7)7j^n>:^'^ A^^7 0 2, 7 0 3 <t L 
R (0. 65^m) . G (0. 5 5 /i m) . :BJ:U^ 
B (0. 4 5^m) <0^^^(D%\C^^^mn%^rfo 

^ 7 A ^ ^ O {-^ M >^ n ( c o V > T m ^ -r 5 o 
[0 2 9 4] SI^&C7)?F^^J2 - 1 (cioJt'5lKl 1 8 O 

n ^ ^ * f^® f 5 <^ 1^^ L Tr^B^B 1^ > :7" 

iryT--Y>'^'L. '^'r^\(om%TMt\.X. G (0. 
5 5 Mm) c02S:^(c:^iS;-r>5^?^«St::J: ^3K^*ff 5o 

%\<Dm%^r7'^^m^y^\^. R (0. 6 5/iin) t^JSfi: 
\^^J^^-t^m%^'ilOo B (O. 4 5 Mm) {C 

[0 2 9 5] -hlBcoJ: 9(-LT{'^iJUfc?}^ni/^A^^ 
4(D7i^u J^m^T 0 2, 7 0 3 (Cftx.Tffl 

m^Bm^7 0 1 i<c:^^—<Dmiikm'^^At}Vx^ m 
G. B(D{^n(Dm^{cM\^xhMmit^tix\^^^r:i^^ 

m^'^xhmw<^'^^tmco§^mn^\:^^j^ti^otz.o 
[0 2 9 6] (mMcowm 5 - 7 ) mumm(Dwm 5 - 

5 cO®^*7]^a^g(^7i^n A|g-^7 0 2, 7 0 3 <Jr L 

T. -ttt-ettR (0. 6 5 Mm) . G (O. 5 5m 

m) . "ifcil^B (0. 4 5 Mm) O^SfScO^t- J: ?9 K 

[ 0 2 9 7 ] ±mco2: 0 fl^^^ y J>^n=t^mz 4 (Di^^ 
n^'7A^^7 0 2, 7 O 3tC{^c:;tT^V^. ?BE0^B^^7 
0 1 {c;*r^-cOBj^^m-§-^A:^lLT. m^#cofeg;0-b 
m^L/c<^:r6. R. G. BO^RStC^L. 

mi^fKmrnJiM^-kmrnrr^rLtt^x^t^^ 
WM^m,^mm^^ o cmSft^i&^itTtiiiWc^^^it: 

[0 2 9 8] mm(Dmm 5 - s ) MiBUMit^jf^fii 5 - 



[ 0 2 9 9] m 3 5 {Z.^'tX 0 {C. m^^^mW 731 
{"i. h^-^/WfDlg® 7 3 2{ClS'a^tbTt^5o wCOl®^ 
*^^g7 3 1{^. F'Jxl^^2&0?F^«i5 - 1 T-§J.iqLfc 

3 3<^itff:frf^t->pi-[^-r5 ct 9 (-is:s$ixTi^5o -r^.^ 

m-)3^ (IE®) ;6-?>^:^®«Sr«^'r50!l^lftPJLyt 

^x^Mt^h^m-^f\^^mm,t\^m^t^K'^\^fzM^i^^ 
m^^x.xm-^fzji^t^^^mrt^ ot-# ^m^^ 

[0 3 0 0] rrT% [HlJFf^coaiM:*'fSi. 'tfsi^^'mx 

[0 3 0 1 ] ^ fc. (Hli^^tf- ct o xmik<D^7jk:^ff 5 ^ 
^^^^^m.TX\^WM%t b-rco^S:ifl^m/c-rw <t {c/^^ 

mm,^m^^^^tt^x^^(ovx. m%(Dm^'^^m\^^ 
tz.m^B'f ^ x\^mm.^7n\^m\^^hthf^\^%n.m 
%^x^R^^fi^ mm\^m\^^^z. tt^x^ts:\^^<o\z.^ 

L. ±15(7:) J: 5 {^^n >7*^A^^^^v^;^-^7J^i3^g^^, 
[O 3 0 2] ;$:MW(-^3tt^xl^ni/^A^^7 O 2, 7 

0 3 \z^^yt^^^i't^m^x<Dm^^7r^mm:(D9^mx 

[0 3 0 3] >i^b\ Ig^CDpj^^^^g 7 3 1 7 
[0 3 0 4] ^^(c. IDS 5 0J: 9/^ h :/^-/^F^-Cco« 

3t^m^»Lfc^l^^^c*5v^T[iJ^^73^^g7 3 1 ^ias 
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3tc 

^^ji^Ps^cmh-r. ii^to^^^sg^. ig^iiK-eo3^ii 

4#^;^isi (c^i^^ (cij^tf # ?r ^^-r 5 ^£1' tc» L r 
li ffl $ i^ # 5 r <i: f 1 s 5 ^ t> V \ 
[0 3 0 61 mmcOMm 5 - 9 ) ttjfe^J(gcO?i^gi 5 - 

[0 3 0 7] :i(Omm^7j^mW:^^\'^. MS 6{^7F-rJ: n 

ic^^mmcowm 5~ icdtt^u ^^j^^^ 702 

4 4;^l^lS^•tbi^TV^^o n ^P^'^^ 7 4 3 , 

7 4 4 <t?SB^0m^7 0 1 <i:Or^tC{:i. {X/2 
m 745, 7 4 675SsS:tt t):h.TV^5o 7tai7 0 4 {"i. 

ufc 'bo^ffli/^fco ^l&^??«^tcov^-r 

[0 3 0 8] ^lOM^^Tj^^S-ei^. ^lJi7 0 4 /^^bta 
MLfcj^C0 9^. P{l3t7t(^[H]ffr^^*T-7 4 1 , 7 4 
2^^C0^ ^^iiLT^SB^B^^7 0 1 {ClAMt^^o * 
tL. Sm%%\^. 7i-.xn ^*^J>.m'=F7 4 I , 7 4 2 (Ci: »9 

^J^^*^ A*^7 4 3, 7 4 4 (CAMI" 
5o ^n:^^A^^7 4 3, 7 4 4 {CAI* bTt^li. :?}^ 
t2^^A^^7 4 3, 7 4 4-e$ ?3(C«E:fe9 0° CO:^^ 
-eiElST^iX^o /J^n^'^A^^7 4 3, 7 4 4Xm^^ 
tufc^t-i. >e:^BM*S7 4 5, 7 4 6tCj:oTil^®7i^9 

o** iHis$-i^e>ti.. Fmytyttvxm^em^7 o i{z.m. 

[0 3 0 9] 'r^Jif:>'h. ^n>>*yA^-^7 4 1 — 744 
*?J:l/fi*BI^;K7 4 5, 7 4 6 J:oTil7t^^^*-?-;i^ 

[0 3 10] *a^7 0 4tDBB|*^^^jrStf 5r ^ 

(-t^^c^ "9. yb^^^m^(DytM7 0 4 ;O=^b<O5t^0St;t^^ 

[0311] ?gfB^^ 701 ^mi§iir^%nmm<DWM 
m'^i>^M}tLxmyt:^\^t'^^m^tih 0 locoTjsOi?''^ 

[0 3 12] rr-e. S'(i3t3ti^«S-t:^t:ilEi4Ff$n« 

[0 3 13] P^7fe7t{l^^^^ A^^7 O 3 

[0 3 14] m^^<o&w:^^h:^^ti^*^j>.m^7 0 3;^ 
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[o 3 1 5] i^±c7)J:9{-> :irT-«j«LfcliJ^^^3^ 

[0316] (MMcomm 5-10) SftlE^^OJP^fii 5 

- 1 tmm(oyt^u^^^j>.m^i:m\^'^xm^^tit:im%^ 

[0317] m 3 7 i,c:^?tm(DmM(ommAj::LJLQ_X^ 
^LTt/hS^^^^i^MB&^^i-o %M7 0 4:^^t:>(0% 

^7 0 i^tA^-r^o 

[0318] S fc. Sm^m^^-^ ^^-^M^ 7515: 
ililL. ^ 9 lO(^7jNn^^A^^7 5 2{cAM-r5o 
[Hlt^T5fe^^^7 5 2t'iSffi3t5t{cMLa5f^55^*?r^i: 

^ J: 5 fc:?f^^ ^ tb. 7}^n>/^A^^7 5 2{cAMUfcS 

/24S7 5 3%iliiL. fiR®;6^9 0'' (H]fe^-^e>ttP 

Lxm^Bm'^7 0 1 {^AW-r^o 

[0319] tSoT. ^]tecO?f^|i5 - 1 0 <b|Wl«{C^ai 

7 o 4 (D%m(omf3i^x ^m^Bm^(omiT^\cmm-r 
[0 3 2 0] mm\cwm:\.fz.mm,^7f^mwx\±. %m7 

O 4 t\^X^%'7:y':f\^^^) —i^<oy ^ ^mx^fzh 

(D^m^^^. 0. 5 5 Mm^^(7)^S:S(D5t^{±lM-r5 J: 5 
(::L/c, Mf0^^<t LT{^0. 9 v^g^OV G A 
(64 0 x 4 8 0) O^J'^i^Hg^^-r^/hMO^^S/^;^/^ 

^^^Lfc, rtL{c®^{t-^^A;^-r^<^. r^fs^^y 

o 1 ^iliI§-r^7t^^^iJ^^7)P^^JD{t-^^cM;^^LT{i7t:^^S] 

t^^m^t\^i:>0 l007Kt:r^^'^A^-T-7 0 3 tCAt^i" 
[0 3 2 1 ] rwT% sm%%VXmM±:^k:^m^^fim. 

[0 3 2 2] $ et-^lH]l^i£:^^^^ 7 5 4 ^Tj^n ^^'^ 
A*^7 0 3(7:)pfetB*fffiytC^V^/Cc r rT-(^fe:;fc^^^ 

L T 1/ >- X M ^ <^ ® ^ k ^ V ^ fa V X 

[0 3 2 3] S^#<^ffi:S;i^e>^^:^^i^^^7 0 3:fe' 
^Sl?r^^L/c:©'g^. ^*D$ttfcA:^«#(c»iJ^f 

r«BV<^-/u5rfflVNTVN5{-til:bfe-f. ^±it^lk7 5 
4cof^ffl(cJ:>?m^#(c:(:i^n>/^A^^7 o 3d=^t>o 
J: !? ^ fiX^^WAC^^'T 5 r i: :ds pj 




[0 3 2 41 ms 7 {CTj^irX 0 f^mj&\±iy:^y-J>^^W<o 
[0 3 2 5] {MM(01^^1I^ 6 ) mjf£|l5fec^?f^S 1 Xtt- L 

[0 3 2 6] m^^yf^^mm.<r>mj^m-km 38 ( a ) \^7v^ 

2 0^^V^TV^5o 
[0 3 2 7] 8 2 3 ^(D%-^ 8 2 4 8 2 

^^/U8 1 9{CAML7^c*:^8 2 2{'i^p^tl.jij^^*^ 

[0 3 2 8] i^. AKn>/^i^^^8 2 Oc^^Mf-li^M 

^ ^— 8 2 6 ^iSlt-t. 7j^t3r;7*^A^^8 2 O^igilLT^c 

7— 8_2_6_(::7t^tfeSL-li:Lis^^ K5/ h (^H^. 
[0 3 2 9] 1 9 <h LTi^. SiiS^-Cfefu 

[O 3 3 Oj 2 3 i: Lri:i. -B^Jxtf CCFT^ffi 

Tv^;5J: 5tc^t*^8 2 s^iS-ttrt^Sv^ ^7^*82 

T'#. 09;t(^^;e5l^0»j7. i|^^¥9- 5 7 4 3-^^^^{C 

[0 3 3 1] Tj^OiJ^'^A^^S 2 OcoS:*:6^;:?atgl^. 
Jj^n >5^^^^^^{cAMUf::^'{13t>'<f;^^8 2 4£^'t'T# 

?Kb^b/^'^/1-8 1 9 
o#Sc03l^*::ftrt{c^tl^^{::[Eltff'^Li6^t>OT% mi± 

[0 3 3 2] -r^^:bt>Ii]3 9(a). (b) tC^bfcJ: 

^?q{C#.;5:^}^n>/^i^^^8 2 0(t. ^{i^t^^AWTfe^ 
8 2 4(0^>T-4^^C0{i^^^£0;9^Sr?^fB^^'-tw^<^B&?£^ 

[0 3 3 3] ^(Dn. 'B.^^^^:^'^)\^tmitm. -rf^-t>'hm 
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[0 3 3 4] -:*r, mJE^RliDt-^r 

^'^i^^^8 2 oi^B&^:^Wi^®<t^.^ AW^:^8 2 

4CiAhn>^*-7i^^^8 2 O^^igL. -^coSStC^it ^ 
tifn^M ^ ^ - 8 2 6 X V mi ^ titi%y^ybm^By<^- 
/U8 1 9tc:A*f-r^o r t^^^-g-tc^sft^iSB^B^^'^/i-S 1 

m^tmmi<:i^M^ ^- 8 2 6 tc§5'tt^ix;r- K:y htcj: 

o -r {5 ^ ^ o 

[0 3 3 5] r(?DJ:9{c:. ^^m(0:^^i^'7J>^m^S 2 

[0 3 3 6] ::^^m(DX v ^^^t^xa ^ ^ j:.m^^m^By<^ 

7-'t^e5l50il 1 O^^^I^:^^tLTV^;5755. ±|S0»J{c:fco 
T (i::^ n ^ A ^^{-i A*f3t ^ ^ i:: IH] <^ V ^ 9 

2 0£7)J: -5 tcti^:S§r-g] t>tOTN^^^v\ 
[0 3 3 7] -^fiL^ «f5S^i. Sf5(5«fij2-et:3:. ;^-r 

[0 3 3 8 ] *5l5^«3Dili^*7i^y^e^5;^-r5lij^C0?^^ 

x'km.fm^x-h^o 

[0 3 3 9] -ffSi^^^ fflA-C®«?rB^tJ-&fC{l. ^ 

[0 3 4 0] ^tt(c»ur. ^A^xmm^mmi-^m 

0J<Z)ct5tc^@ATiij^^a^-r^iJ-&i:. ^AIST-te^ 
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[0 3 4 1 ] jsfefc. *ll^feco?p^a§_6_-e^v^^>7^^^ 

[0 3 4 2] *|IM^7)?f^#J_6_T-^V^^7^^^:^'^JU^^8 
2 0 11. ^ife<^?F^Sl':Jb^<tt/4- ITg^P^UTtJ: 
I T0 5 O l^M^\^t:L2:^(D:^y y^m^S 0 2 -^j^M 

^ BS 0^ -r 5 r tr {-^ M 1? t ^ o 

[0 3 4 3] mu. mm^^^y^i^^xMir^b^mx-. m 

^fc. ^f7)^.®idE^^^jpLfctt«lT2 3t^^?^M3t^^T 

[0 3 4 4] *^{Cf^agi-^®^JCi±. #,^.3t 

^fiM U /i^ n ^ ^ J^ {c XM-r 5 3t ^ ^ (5 ^ b V 

[0 3 4 5] ^fc. JbIE«^t-*DVNr. 
^5?3^ciiJ^^A^^8 20(^)1X0501 ^/N^:^— z^V 

mm^^-"^ y ^M"^ ^ 2 o^7)$5^oSii^l:^(ll5r <^ 
J: 5 ^ ^ i^ ^ ^S/j^ /ct: ^ if ^ {;i la^ij u . a 

[0 3 4 6] ^fc. 12)3 8 (b) fc::^LfCct 9 tC^^P^ 
(;i>R5 2J^t3^'^A^^8 2 0 ^-8_2_6_(Or^ 
tc AX4;fe5 8 2 7 ^igt-t. ;0^oJ^M$ ^ — 8 2 6 ^^^n 
^^'^ A^^S 2 0 <^^tT-eil/^< . ^f|;^(i*l^5' Mt^T 
iagf ^^-^ 8 2 

0{c^J;tl^mEE^Hi;!)D-^-f. M^^^^iltR^^tclElfir'^ 
Li6^^— K{c:^DV^T. ^Tj^t:^ ^5^*^ A^^S 2 0 §r3^ii 
't^%%^S 2 8 ^m^7fe^^C^^^bT^^:^^^i>'^A 
f^^8 2 OtCA*f^L.^^:i^75^-Xf#^. 

[0 3 4 7] -^tDK. ^t*^ ^-8_2_6^^SJ:fTlS:gL 
TV^5^7)T\ f^Jj^n^^'^A^^S 2 0(7):^^fe#tttcJ: 
^-.8,2_6_7!)-^O^M3t:^8 2 9l^7}^ni/^ 
A^^8 2 O^^iiiL. 7rNn^^'^j^^^8 2 OtCj: t)^ 

M^^x/c^^8 2 2 <!: 1^— to{i^3t {:^<om'kapm% 
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[ 0 3 4 8] ji^_h^i5-<fcj: 5 ^mi^cowme^xm^ 

L7t®^S^^g(^. *^§q{c#5 7}^ai/^A^^8 2 
0-^t7)^;DD®IEe'Ptf3i-^r <t {cj: D . yt^t^^'^co^ 

[ 0 3 4 9] ^mm(ofrme^xm^i.t:-mi^^7r:'mm 

[ 0 3 5 0] imm(owm7) ^^m(o^m<DMm7 1 
:^^hh^\K^m(Dm^By<^-/^xh^^K m^Bumt lx 

[0 3 5 1 ] fcfdi.^ ^mitmcDm^B<Dmitm^:^\-f ^ 

ne . no ^m'^^m^B<D n e . no <ir!B&^LV^ 

[0 3 5 2] JilE-^-Y :^ crir/u«^fCct i:)r«B^0^^rt-e 

[0 3 5 3] m^^ij^^mt:^mmcomm7_{cm^mmm 

^m.m^^m^ ^zfM ^ yyy^ vt^mMx^^m^ 
m7^m'&^m^\^w^fr^^f\^x\^^t^^ t^e^i^^je-e 

[0 3 5 4] ~m^%mYMm\t.'^t^x\%-h^tmm^ 

^^^-r5l^tcSB:AWco^:^tc:^LT{^::^ V b^:^ h 
J: V Al^ -r 5 ^^f-i^ L TI^*&^^Og(55>;0S 

[ 0 3 5 5 ] L75^LJ^.^;d^b:^ll5So?P^S:L^=^Iii^^^^ 

w.U'>kmx%m\\:.m:^^B^w\\i'^\.^. t^-:>^%m\\m 
'^^B(o%^t^^-)5\^'k^n^>&^^B(o%^^m^^tm 

tL^tL^. ^>Yy:^V(r>^T^nn\-t^:Lht^x^. 

m.^x^-fm^^m^Tf^^^ :i ^ t'^x^tL. 

[0 3 5 6] i%m.<Dmm^ 8 - 1 ) 040 (C*|«?^CO|l 
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m<Dmm s - 1 -cm^Ltc. mmmM(Dmm 2-1 -c^ 
L 7t ^ ^ ^ ^ ffi V ^ fc^mn^mmw: (omm 

Jg^l^^X 9 0 4icJ: l/4&g;K9 0 5 ^r^UTTfe 

[0 3 5 71 3tialt^*9 0 6t?^M^ttfc5fe 

l^. S^l/4i^StS9 0 5 ^ilii§L?fe^tl^>X9 0 4 

i/-1f 9 0 1 75^?>m*f^n:rc^#(c^L. 9 0*^ 
A^d^s 2 1 ^c?gJ^$tLTv^^3T:^^S®{cj;£:cTIBI^rf^ 

[0 3 5 81 r r-C3t^ta3^9 0 2Ji(D55^Sii$:tlfc^:^ 

:btL5o rcOB#. *«ltii:||9 0 2{c:^;6^tt5^^t^. fls: 
||;^^^^^A^^5 2 1 (D^ai^T^t^iS^^BtfC J: ^^tftJ 

[0 3 5 91 :^^0^O^$:^7}^n^^^A*^5 2 1 coj^^ 
Sr;^«3t^El4 1 J5;T/|114 2(c:^i-, |1|4 1{^— ffltto 

3t^'^B^B<5^iSW^^=^R*^:^LTV^^, m41 (a) l^i 

ptto Y (;i 5 co^ j^r«f R ^ ^-r t> CO 

[03601 11141 (b) n—m\±(0^m'^^B(0^m7^^ 
Y^-ffil^i-b 9 O*" «V^:rc»^OfB^^^tRft:^^LTV^ 

5o Y-Z^®{c^7t::^[^;as:|^:fe-r53t{-::» 

[0 3 6 1 1 X. ^tt^^ (a) (b) CQtf»r^i^«g-ei^ 

^(OikmiiCMJt-i^XN e tN o {Ne>No) (OBtfr^ 

N o (om^^^^To 

[0 3 6 21 u±(Dx 0 k:Lm^mm:^^^^-r^%m% 

[0 3 6 31 018 aw^^-'^i:fjj>^m^(om^m^^ 
5c -^LT. m^omfi^xamifim^:fj^^^'th%^ 
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[0 3 6 4 ] r.<7:){*^i7j^x:ir^'^-A^-^5 2 1 

iKii s(Dm.mc,^\^xm\M.^^kzm%:)j\^^^-rh%i: 

[0 3 6 5 1 ^-f> STt^^i^^AWLfc^-g^. 1114 l^OX 

i^^i^m-hh-f. ^mx(Dmi^mi^N o t^j:^. 

[ 0 3 6 6 ] *{cM^^^;!55AWi~5m'g^tcov>T%x 
aST^^*-^^^-r53t^$«f*c03t$A;i>^AMS<^^ 

$i<^¥^T<^^.^5o z.tin. m4 KDY-zw-m^^myt:^ 

^^^^-r^^t- (a) c7)Y^fS]t^3t$*;d^^^;&-r55fe^*^ 
[0 3 6 7] ^7t. f*:3M:^t7^''^A^^5 2 1 69AM® 

( c ^ L * ^*^f* CD 7t # ^ ii:::^ -6 ^ ^ U T . 
m4l(D (b) fc^LTY-ZT®tc:ffi^:fr[oi^;ft-r5 

[0 3 6 81 f/foT. M^3fe^t-MLTf^{*^/J->n^^ 

A^^5 2 it^. -^oAM^(oie^T:*^f^-efe5/i:^:fe■^^ 

[0 3 6 91 HI 1 8 {CTjk L/C ct 5 

[0 3 7 01 i^A±oj: 5*-ia4 o (D^'mm^mmwKom 
-if 9 0 1 :^^hii^M'r hyt(Dm%jjm^m 1 sxTj^-rn 

9 0 1 d^boa3M^t^<*«Ahni/^A^^5 2 1 (Cjzo 
4^^m^^\^X%mmmi^9 0 6t«l*7fe$i^5o 

[0 3 7 1 1 zzxj^k^^titim't. wmi/4&M^ 

^iligL. ?^^V->X9 0 4 S'J^T^^|S:d>n:/^ A^-^ 
5 2 1(;iAMt*5c rcOBt. -e^zfe-f^TJ^a^tClMLT 9 

0° IElfeLTv^;5fcl^i6. HI 1 ST^-r^^^^coiJ-g'tc 
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[0 3 7 2] 01 8T?^f ct 5ntm^:fe-ffi]*Cj^*5«it4r 

/c3t o &S <t A*f :^ t/S Pfl o :y ^ tc *f j^;^- 5 
[0 3 7 3] C.iX75^ yyy^^(omf\^{^t^-\lf\.^h 
i^^fcML. 3»:7c6^)ne«^£^?i!9. >^u-X^t: (10 

[0 3 7 4] i^eoT. t^^3ftOlHl*T3t^*^(cML. [elifr 

ttTti 9 0%»±c7)^^;!)5.^f#T-#5. rixtClML. m 
ids L/C J: 9 y b ^ lE]^3t^^^T*ll| 4 0 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the hologram element which can perform 
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equalizing the refractive indexes of photocuring liquid crystal having set and 
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beam. 
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and an area 504 which contains nonpolymerizing liquid crystal molecules 504a are 
formed between two glass substrates 502 where conductive transparent 
electrodes (ITO) 501 are formed. While no voltage is applied between the ITOs 
501 , the area 503 (after setting) and area 504 are neariy equal in optical 
anisotropy. They function as a hologram element by applying a voltage between 
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selectively and allow a S-polarized light (ordinary light beam) to travel straight In 
the absence of the applied voltage, both the P- and S-polarized light beams 
travel straight and also securely travel straight even when made incident 
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CLAIMS 



[Claim(s)] 

[Claim 1] It has two or more fields where the presentations of an ingredient differ. Said two or more fields The 1st field which consists 
of photo-curing mold liquid crystal which hardens with specific wavelength at least, and has a refractive-index anisotropy. It is formed 
from the 2nd field which consists of liquid crystal [ **** / y^-] (it is hereafter written as non-polymerization nature liquid crystal) with 
this wavelength. The hologram component which carries out abbreviation etc. to the refractive Index to the ordinary ray after hardening 
of said photo-curing mold liquid crystal, a refractive index [ as opposed to the ordinary ray of said non-polymerization nature liquid 
crystal In the refractive Index to an extraordinary ray ]. and the refractive index to an extraordinary ray respectively, is, and Is 
characterized by things. 

[Claim 2] The hologram component according to claim 1 characterized by controlling the refractive index of the 2nd field to the 
extraordinary ray which carries out incidence by controlling the switching condition of non-polymerization nature liquid crystal with the 
applied voltage to said non-polymerization nature liquid crystal. 

[Claim 3] The manufacture approach of the hologram component according to claim 1 characterized by forming said two or more fields 
by pouring in the liquid crystal mixture with which make abbreviation homogeneity come to mix said photo-curing mold liquid crystal and 
said non-polymerization nature liquid crystal between two parallel plate-like glass substrates which prepared specific spacing and have 
been arranged , and carrying out interference exposure of said poured - in liquid crystal mixture by the laser beam of wavelength which 
makes said photo-curing mold liquid crystal harden . 

[Claim 4] The image display device characterized by providing a lighting means to illuminate a hologram component according to claim 1 
or 2 and said hologram component at least, and an image display means to display an image in modulating the output flux of light of said 
hologram component. 

[Claim 5] Said hologram component is an image display device according to claim 4 characterized by making only the angle of 
emergence of a specific polarization component change alternatively out of the incoming beams which did not polarize. 
[Claim 6] Said hologram component is an image display device according to claim 4 which has the function to make a specific 
polarization component (for It to be hereafter written as the 1st polarization component) diffract In the direction of an abbreviation 
normal of said image display means In the Incident light from said lighting means, and Is characterized by said hologram component 
controlling said function by controlling the applied voltage to said 2nd field. 

[Claim 7] The Image display device according to claim 4 which the direction where the electric field vector of the 1st [ said ] 
polarization component of which said image display means has the function which modulates only a specific polarization component (it 
is hereafter written as the 2nd polarization component), and is alternatively diffracted by said hologram component, and said 2nd 
polarization component vibrates Is In abbreviation etc. by carrying out. and Is characterized by things. 

[Claim 8] It is the image display device according to claim 4 which equips the rear face of said hologram component with lambda/4 
wavelength plate and the reflective mirror, and is characterized by the installation include angle of said reflective mirror being at least 5 
degrees or more to said hologram component. 

[Claim 9] The image display device which has the microcell structure surrounded with the photo-curing mold liquid crystal hardened for 
every pixel at least, and possesses non-polymerization nature liquid crystal in said microcell. and carries out abbreviation etc. to the 
refractive index to the ordinary ray after hardening of said photo-curing mold liquid crystal, a refractive Index [ as opposed to the 
ordinary ray of said non-polymerization nature liquid crystal in the refractive index to an extraordinary ray ], and the refractive index to 
an extraordinary ray respectively, is, and is characterized by things. 

[Claim 10] The incoming beams which have a polarization anisotropy to incoming beams, consist of the plate-like 1st which makes only 
the 1st polarization component diffract alternatively in general, and the 2nd hologram component at least, and carry out incidence to 
said 1st hologram component, and the angle theta 0 which an optical axis makes. The Include angle theta 1 which the 1st output flux of 
light by which said incoming beams were diffracted by said 1st hologram component makes with an optical axis. The polarization 
separation component characterized by the include angle theta 2 which the 2nd flux of light by which said 1st output flux of light is 
diffracted by said 2nd hologram component after incidence, and is outputted to it makes with an optical axis satisfying |theta1- 
theta2|>20|thetaO-theta2|<15 of a bottom type. 

[Claim 1 1] Said polarization separation component Is a polarization separation component according to claim 1 characterized by **** 
(Ing) a hologram Ingredient with a glass substrate and coming to be constituted. 

[Claim 12] Said hologram ingredient is a polarization separation component according to claim 1 characterized by being UV hardening 
mold liquid crystal. 

[Claim 13] The polarization separation component according to claim 1 characterized by said hologram ingredient being the mixture of 
the photopolymer and liquid crystal polymer which have sensibility to the wavelength of a specific region. 

[Claim 14] It Is the projection mold image display device equipped with the polarization mold image display means and a lighting means 
to illuminate said polarization mold image display means, at least. Said polarization mold image display means An image is displayed with 
modulating and outputting a specific polarization component to this polarization mold image display means in the illumination light from 
said lighting means which carries out incidence. Said lighting means The 1st condensing means which condenses the output flux of light 
of a luminescence means and said luminescence means at least. The integrator which consists of eye lenses of said polarization 
separation component and the 1st and 2nd flies which come to arrange two or more microlenses in the shape of an array to two- 
dimensional is provided Said polarization separation component is arranged between the eye lens of the 1st fly, and the 1st condensing 
means. In incoming beams, make the 1st polarization component diffract and It outputs as said 2nd flux of light It outputs as the 3rd 
flux of light, without diffracting In general the 2nd polarization component which has the polarization direction which intersects 
perpendicularly with the 1st polarization component. Each lens of the 1st microlens group which constitutes the eye lens of said 1st fly 
carries out image formation of the image of a luminescence means to the microlens which corresponds in the 2nd microlens group 
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which constitutes the eye lens of the 2nd fly. And the projection mold image display device characterized by providing a plane-of- 
polarization rotation means to make the location as for which said the 2nd flux of light or 3rd flux of light carries out image formation 
rotate the polarization direction 90 degrees of abbreviation. 

[Claim 15] It is arranged mutual almost in parallel and has the plate-like 1st which makes a respectively mutual almost equal 
predetermined polarization component diffract alternatively, and the 2nd hologram component. The diffracted-light bundle which carries 
out incidence to the hologram component of the above 1st. and the hologram component of the above 1st and the above 2nd diffracts, 
and carries out outgoing radiation from the hologram component of the above 2nd, While the include angle with the transmitted light 
flux which carries out incidence to the hologram component of the above 1st. penetrates the hologram component of the above 1st and 
the above 2nd, and carries out outgoing radiation from the hologram component of the above 2nd to make exceeds 0 degree and being 
less than 15 degrees Incidence is carried out to the hologram component of the above 1st, and it can set to the flux of light diffracted 
by the above 1st and the 2nd hologram component. The polarization separation component to which the include angle of the flux of 
light which carries out incidence to each hologram component, and the flux of light diffracted by each hologram component to make is 
characterized by exceeding 20 degrees, respectively. 

[Claim 16] It is the polarization separation component characterized by being the polarization separation component of claim 1, 
arranging a hologram ingredient and constituting the above 1st and the 2nd hologram component among one pair of glass substrates. 
[Claim 17] It is the polarization separation component which is a polarization separation component of claim 2 and is characterized by 
ultraviolet curing moid liquid crystal coming to harden the above-mentioned hologram ingredient. 

[Claim 18] It is the polarization separation component which is a polarization separation component of claim 2 and is characterized by 
the mixture of the photopolymer and liquid crystal polymer which have hardenability to the exposure of the light of the wavelength of a 
predetermined field coming to harden the above-mentioned hologram ingredient. 

[Claim 19] The polarization separation component which changes the optical path of the polarization component of a mutually different 
direction in the flux of light which carried out incidence to the luminescence means, A condensing means to make the 1st and 2nd 
locations mutually different, respectively condense the above-mentioned diffracted-light bundle which carries out outgoing radiation 
from the above-mentioned polarization separation means, and transmitted light flux. It is the image display device equipped with a 
plane-of-polarization rotation means to rotate the polarization direction of the polarization component which carried out incidence to 
either of the 1st and 2nd locations of the above. The above-mentioned polarization separation means It is arranged mutual almost in 
parallel and has the plate-like 1st which makes a respectively mutual almost equal predetermined polarization component diffract 
alternatively, and the 2nd hologram component. The diffracted-light bundle which carries out incidence to the hologram component of 
the above 1st, and the hologram component of the above 1st and the above 2nd diffracts, and carries out outgoing radiation from the 
hologram component of the above 2nd, While the include angle with the transmitted light flux which carries out incidence to the 
hologram component of the above 1st. penetrates the hologram component of the above 1st and the above 2nd, and carries out 
outgoing radiation fr-om the hologram component of the above 2nd to make exceeds 0 degree and being less than 15 degrees incidence 
is carried out to the hologram component of the above 1st, and it can set to the flux of light diffracted by the above 1st and the 2nd 
hologram component. The polarization separation component characterized by the include angle of the flux of light which carries out 
incidence to each hologram component, and the flux of light diffracted by each hologram component to make being what exceeds 20 
degrees, respectively. 

[Claim 20] It is the image display device which is an image display device of claim 5, is equipped with the integrator which carries out 
image formation of the image of the above-mentioned luminescence means to the corresponding microlens in the microlens from which 
each microlens which constitutes the eye lens of the 1st fly of the above constitutes the eye lens of the 2nd fly of the above while 
having the eye lens of the 1st and 2nd flies which two or more microlenses are arranged further, respectively, and change, and is 
characterized by for the above-mentioned condensing means to be the eye lens of the 1st fly of the above-mentioned integrator. 
[Claim 21] It is the image display device characterized by being the image display device of claim 5, and for the above-mentioned 
diffracted-light bundle and the above-mentioned transmitted light flux being the flux of lights the flux of lights and the polarization 
direction cross at right angles mutually, and the above-mentioned plane-of-polarization rotation means rotating about 90 degrees of 
the polarization directions of the flux of light which carried out incidence. 

[Claim 22] The total reflection mirror adjoined and arranged at the diffracted-light study component and this which have the light 
source and a refractive-index anisotropy is provided at least. The polarization component (a P wave or S wave) of the one direction of 
the outgoing radiation light from said light source Penetrate said diffracted-light study component, it is reflected by said reflective 
mirror, and outgoing radiation of said diffracted-light study component is passed and carried out again. When the component (an S 
wave or P wave) which intersects perpendiculariy in general to said outgoing radiation light changes and carries out outgoing radiation 
of the propagation direction according to a diffr-action operation of said diffi^actedHight study component. The polarization lighting 
system characterized by forming the predetermined wave front of said diffracted-light study component so that outgoing radiation 
include angles in general the same the propagation direction of the diffr-acted wave from said diffracted-light study component and the 
reflected wave from said total reflection mirror and relative may differ. 

[Claim 23] In order to rotate in general the polarization direction of the reflected light from the total reflection mirror adjoined and 
arranged at the diffracted-light study component and this which have the light source and a refractive-index anisotropy, and said total 
reflection mirror in the direction of a right angle to the polarization direction of the light at the time of outgoing radiation, The phase 
plate arranged in the optical path to a diffracted-light study component is provided at least. The polarization component (a P wave or S 
wave) of the one direction of the outgoing radiation light from said light source Penetrate said diffracted-light study component, it is 
reflected by said reflective mirror, and outgoing radiation of said phase plate and said diffracted-light study component is passed and 
carried out. When the component (an S wave or P wave) which intersects perpendicularly in general to said outgoing radiation light 
changes and carries out outgoing radiation of the propagation direction according to a diffraction operation of said diffracted-light 
study component. The polarization lighting system characterized by forming the predetermined wave fi-ont of said diffracted-light study 
component so that the propagation direction of the diffracted wave from said diffracted-light study component and the reflected wave 
from said total reflection mirror may serve as the abbreviation parallel flux of light in general equally. 

[Claim 24] The polarization lighting system according to claim 2 with which it is reflected by the diffracted wave and said total 
reflection mirror from said diffi^cted-light study component, and the polarization direction with the light wave which carried out 
outgoing radiation is characterized by the thing equal In general. 

[Claim 25] Said diffracted-light study component is a polarization lighting system according to claim 2 characterized by penetrating in 
general the light wave which was reflected by said total reflection mirror and passed the phase plate. 

[Claim 26] The phase plate for rotating in general the polarization direction of the light wave which carries out incidence to the light 
source and 1 set of diffracted-light study components which have a refractive-index anisotropy in the direction of a right angle is used 
as a component at least. Carry out incidence of the outgoing radiation light from said light source to one diffracted-light study 
component, and it is penetrated or diffracted by every polarization component (a P wave or S wave). In the configuration which carries 
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out incidence of the diffracted wave to the diffracted- light study component of another side, and it is further diffracted and carnes out 
outgoing radiation and by which the phase plate has been arranged in 1 set of optical paths of either the transmitted wave of a 
diffracted-light study component, or a diffracted wave The polarization lighting system characterized by arranging 1 set of diffracted- 
light study components so that the flux of light after 1 set of diffracted-light study components penetrated or diffracted may turn into 
the abbreviation parallel flux of light. 

[Claim 27] The polarization lighting system according to claim 5 with which plane of incidence of the light wave of 1 set of said 
diffracted-light study components is characterized by the angle of inclination of 1 set of said diffracted-light study components being 
45 degrees or less to a mutual in general parallel and field perpendicular to the optical axis of the outgoing radiation light from said light 
source. 

[Claim 28] The polarization lighting system according to claim 5 with which the polarization direction of the abbreviation parallel flux of 
light by which outgoing radiation was carried out from said 1 set of diffracted-light study components is characterized by the thing 
equal in general. 

[Claim 29] The group of the diffracted-light study component which penetrates or diffracts the outgoing radiation light from the light 
source for every polarization component (a P wave or S wave), and another diffracted-light study component which diffracts said 
diffracted wave further. The polarization lighting system characterized by for more than one adjoining, and locating in a line the 
configuration unit which consists of said 1 set of diffracted-light study components and phase plate, and arranging it when the phase 
plate arranged in said 1 set of optical paths of either the transmitted wave of a diffracted-light study component or a diffracted wave is 
one configuration unit. 

[Claim 30] The polarization lighting system according to claim 8 which the flux of light by which outgoing radiation was carried out from 
said two or more configuration units is the abbreviation parallel flux of light, and is characterized by the polarization direction having 
gathered in general. 

[Claim 31] Said phase plate is a polarization lighting system according to claim 8 characterized by having the function to rotate in 
general the polarization direction of the light wave which carries out incidence in the direction of a right angle. 
[Claim 32] The polarization lighting system according to claim 8 with which plane of incidence of the light wave of 1 set of said 
diffracted-light study components which form said two or more configuration units is characterized by the angle of inclination of 1 set 
of said diffracted-light study components being 45 degrees or less to a mutual in general parallel and field perpendicular to the optical 
axis of the outgoing radiation light from said light source. 

[Claim 33] Periodic structure is formed using the optical medium by which said diffracted-light study component has a refractive-index 
anisotropy. The refractive-index distribution corresponding to said periodic structure is produced to the polarization component (a P 
wave or S wave) of the one direction of incident light. A polarization lighting system given in either of claims 1, 2. 5. and 8 characterized 
by having the function which goes straight on preferentially to the component (an S wave or P wave) which produces the diffraction of 
light according to this refractive-index difference, and intersects perpendiculariy in general to said incident light. 

[Claim 34] The polarization lighting system according to claim 12 characterized by forming the periodic structure of said diffracted-light 
study component of the inclination of the optical axis of the optical medium which has a refractive-index anisotropy. 
[Claim 35] The polarization lighting system according to claim 12 characterized by constituting said diffracted-light study component 
including the liquid crystal arranged uniformly, and adding a photopolymerization nature monomer or the liquid crystal polymer for which 
a bridge can be constructed [ optical ]. and fixing the molecule shaft orientation of liquid crystal to the optical exposure of an 
ultraviolet region. 

[Claim 36] Said diffracted-light study component is a polarization lighting system given in either of claims 1, 2. 5. and 8 characterized 
by including the structure where two or more different periodic structures were formed by superimposing. 

[Claim 37] Said diffracted-light study component is a polarization lighting system given in either of claims 1 . 2. 5, and 8 characterized 
by including the laminated structure of the diffracted-light study component of the periodic structure from which plurality differed 
[Claim 38] The projection mold display characterized by constituting the optical image on the 1st lens array constituted by the 
polarization lighting system of a publication by arranging two or more lenses at either of claims 1, 2, 5. and 8, said 1st lens array, the 
2nd lens array which makes a pair, a light valve, and said light valve, combining at least the projection optical system which carries out 
expansion projection. 

[Claim 39] The color of the flux of light from the light source is separated into the flux of light which is three from which the 
wavelength corresponding to R (red). G (green), and B (blue) differs in general. The polarization lighting system of a publication is 
constituted in either of claims 1. 2. 5, and 8 using the diffracted-light study component which has a different formation wave front to 
the flux of light from which said wavelength differs. The projection mold display characterized by constituting the optical image on the 
1st lens array constituted by this by arranging two or more lenses, said 1st lens array, the 2nd lens array which makes a pair, a light 
valve, and said light vah/e. combining at least the projection optical system which carries out expansion projection. 

[Claim 40] It is constituted including the liquid crystal device which has the liquid crystal layer pinched with two transparence insulation 
substrates possessing the transparent conductive electrode by which patterning was carried out that the light source and a pixel 
should be formed which counter, and the diffracted-light study component arranged at the both sides of a liquid crystal device at least. 
One half carries out incidence to a liquid crystal device in general, incidence of the outgoing radiation light from the light source is 
carried out to one diffracted-light study component, and it is diffracted ~ having — the amount of incident light to said diffracted-light 
study component ~ The image display device characterized by performing Image display according to the operation from which it 
becomes irregular for every pixel of said liquid crystal device, and the propagation direction of the light after passing the diffracted-light ■ 
study component of another side differs according to said modulation factor. 

[Claim 41] It is constituted including the mirror and diffracted-light study component which have been arranged at one side of the liquid 
crystal device which has the liquid crystal layer pinched with two transparence insulation substrates possessing the transparent 
conductive electrode by which patterning was carried out that a pixel should be formed which counter, and a liquid crystal device at 
least. The incident light to said diffracted-light study component by the extraneous light is diffracted, and said liquid crystal device is 
passed. The image display device characterized by performing image display according to the operation from which it becomes irregular 
for every pixel of a liquid crystal device by it being reflected by said mirror and passing a liquid crystal device again, and the 
propagation direction of the light after outgoing radiation differs said diffracted-light study component according to said modulation 
factor. 

[Claim 42] It is constituted including the liquid crystal device which has the liquid crystal layer pinched with two transparence insulation 
substrates possessing the transparent conductive electrode by which patterning was carried out that the light source and a pixel 
should be formed which counter, the mirror arranged at one side of a liquid crystal device, and the diffracted-light study component 
arranged at the both sides of a liquid crystal device at least. One half carries out incidence to a liquid crystal device in general, 
incidence of the outgoing radiation light from the light source is carried out to one diffracted-light study component, and it is diffracted 
having the amount of Incident light to said diffracted-light study component — Become Irregular for every pixel of said liquid 
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crystal device, and image display is performed by the operation from which the propagation direction of the light after passing the 
diffracted-light study component of another side differs according to sard modulation factor. Moreover, the incident light to said 
diffracted-light study component by the extraneous light is diffracted, and said liquid crystal device is passed. In the configuration to 
which image display is carried out according to the operation from which it becomes irregular for every pixel of a liquid crystal device 
by it being reflected by said mirror and passing a liquid crystal device again, and the propagation direction of the light after outgoing 
radiation differs said diffracted-light study component according to said modulation factor The image display device characterized by 
switching alternatively said light source and extraneous light which have been arranged inside, and performing image display. 
[Claim 43] Periodic structure is formed using the optical medium by which said diffracted-light study component has a refractive-index 
anisotropy. The refractive-index distribution corresponding to said periodic structure is produced to the polarization component (a P 
wave or S wave) of the one direction of incident light. The image display device according to claim 1 to 3 characterized by having the 
function which goes straight on preferentially to the component (an S wave or P wave) which produces the diffraction of light according 
to this refractive-index difference, and intersects perpendiculariy in general to said incident light. 

[Claim 44] It is the image display device according to claim 3 to 4 characterized by having the function which one side of said 
diffracted-light study component diffracts the P wave of the polarization component of incident light, it has the function which goes an 
S wave straight on preferentially, and another side of said diffracted-light study component diffracts an S wave, and goes a P wave 
straight on preferentially. 

[Claim 45] The image display device according to claim 4 characterized by forming the periodic structure of said diffracted-light study 
component of the inclination of the optical axis of the optical medium which has a refractive-index anisotropy. 

[Claim 46] The image display device according to claim 4 characterized by constituting said diffracted-light study component including 
the liquid crystal arranged uniformly, and adding a photopolymerization nature monomer or the liquid crystal polymer for which a bridge 
can be constructed [ optical ], and fixing the molecule shaft orientation of liquid crystal to the optical exposure of an ultraviolet region. 
[Claim 47] The image display device according to claim 1 to 3 characterized by performing the modulation of the incident light to each 
pixel by controlling the electric field impressed to each pixel formed in said liquid crystal layer. 

[Claim 48] Said diffracted-light study component is an image display device according to claim 1 to 3 characterized by including the 
structure where two or more different periodic structures were formed by superimposing. 

[Claim 49] Said diffracted-light study component is an image display device according to claim 1 to 3 characterized by including the 
laminated structure of the diffracted-light study component of the periodic structure from which plurality differed. 
[Claim 50] The image display device characterized by constituting combining the color filter which becomes one side of said liquid 
crystal device from red (R). green (G), and blue (B) in an image display device according to claim 1 to 3. 

[Claim 51] The image display device and lighting system which divide the outgoing radiation light from said diffraction grating in the two 
directions in general, and are characterized by considering one side for another side as the configuration which uses as an object for 
illumination light for image display in an image display device given in either of claims 1, 3, and 10. 

[Claim 52] The light source and a pixel It has a phase plate for rotating the polarization direction of the light wave which carries out 
incidence to the liquid crystal device which has the liquid crystal layer pinched with two transparence insulation substrates possessing 
the transparent conductive electrode by which patterning was carried out that it should form which counter, and the diffracted-light 
study component which has a refractive-index anisotropy in one liquid crystal device side in the direction of a right angle in general. 
Furthermore, it is constituted, including at least the diffracted-light study component which has the refractive -index anisotropy 
arranged at the another side side of a liquid crystal device. The outgoing radiation light from said light source is changed into a in 
general equal polarization component (a P wave or S wave) by said diffracted-light study component and phase plate, and carries out 
incidence to a liquid crystal device. The image display device characterized by performing image display according to the operation from 
which it becomes irregular for every pixel of said liquid crystal device, and the propagation direction of the light after passing the 
diffracted-light study component of another side differs according to said modulation factor. 

[Claim 53] The small image display device characterized by constituting a small image display device, combining at least the expansion 
optical system which carries out the enlarged display of the optical image from said image display device at an image display device 
given in either of claims 1 , 2, 3, 11, 12. and 13. 

[Claim 54] The image display device characterized by to have one pair of 1st [ which makes the polarization component a component, 
and the polarization component and the polarization direction of predetermined / above-mentioned / cross at right angles penetrate ], 
and 2nd diffracted-light .study components while it has been arranged at both-sides side of the liquid crystal device which modulates 
the polarization direction of the light which carried out incidence, and the above-mentioned liquid crystal device according to the 
electrical potential difference impressed, respectively and the predetermined polarization component was made to diffract alternatively. 

[Claim 55] It is the image display device of claim 1. The diffracted-light study component of the above 1st While carrying out incidence 
of either the polarization component penetrated among the flux of lights which carry out incidence from the method side of outside or 
the polarization components which were diffracted to the above-mentioned liquid crystal device, the diffracted-light study component 
of the above 2nd The image display device characterized by being constituted so that the outgoing radiation of the polarization 
component which penetrates the diffracted-light study component of the above 2nd in the flux of light which carried out outgoing 
radiation from the above-mentioned liquid crystal device, and the polarization component diffracted by the above-mentioned 
diffracted-light study component may be made to carry out in the mutually different direction. 

[Claim 56] It is the image display device characterized by being the image display device of claim 2, and being constituted so that 
incidence of the polarization component which penetrated the above-mentioned diffracted-light study component [ in / it has the light 
source further and / in the diffracted-light study component of the above 1st / the flux of light from the above-mentioned light 
source ] may be carried out to the above-mentioned liquid crystal device. 

[Claim 57] It is the image display device which is an image display device of claim 2. is further equipped with the light source arranged 
in the direction of a normal of the diffracted-light study component of the above 1st, and is characterized by constituting the 
diffracted-light study component of the above 1st so that incidence of the polarization component which penetrated the above- 
mentioned diffracted-light study component in the flux of light from the above-mentioned light source may be carried out to the 
above-mentioned liquid crystal device. 

[Claim 58] It is the image display device which is an image display device of claim 2, is equipped with the light source further arranged 
in the direction to which it inclined from [ of the diffracted-light study component of the above 1st ] the normal, and is characterized 
by constituting the diffracted-light study component of the above 1st so that incidence of the polarization component diffracted by the 
diffracted-light study component of the above 1st in the flux of light from the above-mentioned light source may be carried out to the 
above-mentioned liquid crystal device. 

[Claim 59] The reflective means which was the image display device of claim 2, vacated predetermined spacing and was further formed 
in the way side outside the diffracted-light study component of the above 1st, It has the light source which carries out incidence of the 
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flux of light to the above-mentioned diffractedHight study means from the direction to which it inclined from the normal of the above- 
mentioned diffracted-light study component through spacing of the diffracted-light study component of the above 1st, and the above- 
mentioned reflective means. The polarization component diffracted by the diffracted-light study component of the above 1st in the flux 
of light which carries out incidence of the diffracted-light study component of the above 1st from the above-mentioned light source, 
And the image display device characterized by being constituted so that incidence of the polarization component which penetrates the 
diffracted-light study component of the above 1st which carries out incidence from the above-mentioned reflective means may be 
carried out to the above-mentioned liquid crystal device. 

[Claim 60] The liquid crystal device which modulates the polarization direction of the light which carried out incidence according to the 
electrical potential difference impressed. The diffracted-light study component which makes the polarization component of the above- 
mentioned liquid crystal device a component, and the polarization component and the polarization direction of predetermined [ above- 
mentioned ] cross at right angles while it is arranged on the other hand at a field side and a predetermined polarization component is 
made to diffract alternatively penetrate. The image display device characterized by having having had the reflective means arranged at 
the another side side side of the above-mentioned liquid crystal device. 

[Claim 61] Are the image display device of claim 1 thru/or claim 7, and periodic structure is formed using the optical medium by which 
said diffracted-light study component has a refractive-index anisotropy. The image display device characterized by having the function 
which goes straight on preferentially to the component which produces the refractive-index difference corresponding to said periodic 
structure to the polarization component of the either the P wave in incident light or the S waves, and produces the diffraction of light 
according to the above-mentioned refractive- index difference, and intersects perpendicularly in general to said incident light. 
[Claim 62] It is the image display device characterized by having the function which it is the image display device of claim 1 thru/or 
claim 1, one side of said diffracted-light study component diffracts the P wave of the polarization component of incident light, it has 
the function which goes an S wave straight on preferentially, and another side of said diffracted-light study component diffracts an S 
wave, and goes a P wave straight on preferentially. 

[Claim 63] The image display device characterized by being formed of the inclination of the optical axis of the optical medium by which 
it is the image display device of claim 8. and the periodic structure of said diffracted-light study component has a refractive-index 
anisotropy. 

[Claim 64] The image display device characterized by being the image display device of claim 8, and being constituted including the 
liquid crystal with which said diffracted-light study component was arranged uniformly, and adding a photopolymerization nature 
monomer or the liquid crystal polymer for which a bridge can be constructed [ optical ]. and fixing the molecule shaft orientation of 
liquid crystal to the optical exposure of an ultraviolet region. 

[Claim 65] It is the image display device characterized by being the image display device of claim 1 thru/or claim 7, and said diffracted- 
light study component including the structure where two or more different periodic structures were formed by superimposing. 
[Claim 66] It is the image display device characterized by being the image display device of claim 1 thru/or claim 7, and said diffracted- 
light study component containing the laminated structure of the diffracted-light study component of the periodic structure from which 
plurality differed. 

[Claim 67] It is the image display device of claim 1 thru/or claim 7, and said liquid crystal device is the image display device 
characterized by *+++++ equipped with the color filter with which red. green, and a blue field were formed In the side either further 
[Claim 68] The image display device characterized by having the expansion optical means which is the image display device of claim 1 
thru/or claim 7, and carries out the enlarged display of the display image further. 

[Claim 69] The light source and a pixel It has a phase plate for rotating the polarization direction of the light wave which carries out 
incidence to the liquid crystal device which has the liquid crystal layer pinched with two transparence insulation substrates possessing 
the transparent conductive electrode by which patterning was carried out that it should form which counter, and the diffracted-light 
study component which has a refractive- index anisotropy in one liquid crystal device side in the direction of a right angle in general. 
Furthermore. It is constituted, including at least the diffracted-light study component which has the refractive-index anisotropy 
arranged at the another side side of a liquid crystal device. The outgoing radiation light from said light source is changed into a in 
genera! equal polarization component (a P wave or S wave) by said diffracted-light study component and phase plate, and carries out 
incidence to a liquid crystal device. The image display device characterized by performing image display according to the operation from 
which it becomes irregular for every pixel of said liquid crystal device, and the propagation direction of the light after passing the 
diffracted-light study component of another side differs according to said modulation factor. 

[Claim 70] The optical lens for converging the laser beam which carries out outgoing radiation from the laser which emits polarization, 
and said laser on an optical storage, The phase plate for rotating in general the polarization direction of a laser beam reflected by said 
optical storage in the direction of a right angle to the polarization direction of the light at the time of outgoing radiation. It is the 
diffracted-light study component used for the optical-information-processing equipment which uses as a component at least the photo 
detector for detecting the light diffracted with the diffracted-light study component which is arranged in the optical path of said 
reflected light, and generates a predetermined wave front, and said diffractedHight study component. Said diffracted-light study 
component is formed using the optical medium which has a refractive-index anisotropy. And the diffracted-light study component 
characterized by forming the predetermined wave front so that the rate of the quantity of light which is reflected by said optical 
storage and diffracted in the primary direction to the total quantity of light of the laser beam after penetrating said diffracted-light 
study component may become 1/2 or more in general. 

[Clalm 71] The diffracted-light study component according to claim 1 characterized by having the function made to go straight on 
preferentially to the component which has periodic structure in the thickness direction, produces the refractive-index distribution 
corresponding to said periodic structure to the polarization component of the one direction of incident light, and is made to produce the 
diffraction of light according to this refractive-index difference, and intersects perpendiculariy to the polarization component of said 
incident light. 

[Claim 72] The diffracted-light study component according to claim 2 characterized by being formed of the inclination of the optical 
axis of the optical medium by which it has periodic structure in the thickness direction, and said periodic structure has a refractive- 
index anisotropy. 

[Claim 73] The diffracted-light study component according to claim 2 characterized by being constituted including the liquid crystal 
arranged uniformly, and adding a photopolymerization nature liquid crystal monomer or the liquid crystal polymer for which a. bridge can 
be constructed [ optical ]. and fixing the molecule shaft orientation of liquid crystal to the optical exposure of an ultraviolet region. 
[Claim 74] The diffracted-light study component according to claim 1 characterized by the polarization direction of the synchrotron 
orbital radiation of the laser which carries out Incidence to said diffracted-light study component being parallel or perpendicular to the 
optical axis of the optical medium which has a refractive-index anisotropy in general. 

[Claim 75] The optical medium which has a refractive-index anisotropy is enclosed with the field across which it faced with the 
transparence insulation substrate possessing the transparent conductive electrode of two sheets which counters. It is the manufacture 
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approach of a diffracted-light study component of having the structure where the thin film with which orientation processing which 
consists of a macromolecule was performed was formed on said transparent conductive electrode. The light to which 2 ****s of 
ultraviolet wavelength regions were carried out is made to interfere on said difFracted-light study component. The first process which 
fixes the optical axis of the optical medium of the field which is made to produce the interference fringe which consists of the bright 
section and umbra corresponding to periodic intensity distribution, and belongs to the bright section of an interference fringe in the 
direction by which initial orientation was carried out. Where the optical axis of the optical medium of the field which impresses electric 
field to said transparent conductive inter-electrode one, and belongs to the umbra of said interference fringe is moved from the 
direction by which initial orientation was carried out The manufacture approach of the diffracted-light study component characterized 
by including the second process which fixes the direction of an optical axis by performing the optical exposure of a uniform ultraviolet 
region all over said diffracted-light study component. 

[Claim 76] The electric field impressed to said diffracted-light study component are the manufacture approaches of the diffracted-light 
study component according to claim 6 characterized by a positive electrode and a negative electrode consisting of alternating current 
electric field produced by turns. 

[Claim 77] The optical medium which has a refractive-index anisotropy is enclosed with the field across which it faced with two 
transparence insulation substrates which counter. It is the manufacture approach of a diffracted-light study component of having the 
structure where the thin film with which orientation processing which consists of a macromolecule was performed was formed on said 
transparence insulation substrate. The light to which 2 ****s of ultraviolet wavelength regions were carried out is made to interfere on 
said diffracted-light study component. The first process which fixes the optical axis of the optical medium of the field which is made to 
produce the interference fringe which consists of the bright section and umbra corresponding to periodic intensity distribution, and 
belongs to the bright section of an interference fringe in the direction by which initial orientation was carried out. Where the optical axis 
of the optical medium of the field which impresses a field between said transparence insulation substrates, and belongs to the umbra of 
said interference fringe is moved from the direction by which initial orientation was carried out The manufacture approach of the 
diffracted-light study component characterized by including the second process which fixes the direction of an optical axis by 
performing the optical exposure of a uniform ultraviolet region all over said diffracted-light study component. 
[Claim 78] The optical medium which has a refractive-index anisotropy is enclosed with the field across which it faced with two 
transparence insulation substrates which counter. It is the manufacture approach of a diffracted-light study component of having the 
structure where the thin film which consists of a macromolecule was formed on the transparence insulation substrate. The light to 
which 2 ****s of the ultraviolet wavelength regions which have the polarization component of one direction were carried out is made to 
interfere on said diffracted-light study component. The first process which arranges and fixes the optical axis of the optical medium of 
the field which is made to produce the interference fringe which consists of the bright section and umbra corresponding to periodic 
intensity distribution, and belongs to the bright section of an interference fringe in the uniform direction for which it depends in the 
polarization direction of said polarization component. The manufacture approach of the diffracted-light study component characterized 
by including the second process which moves and fixes the direction of an optical axis of said optical medium from an initial valve 
position by performing the optical exposure of the uniform ultraviolet region which has the polarization direction in the direction which 
intersects perpendiculariy in general to said polarization component all over said diffracted-light study component. 
[Claim 79] The manufacture approach of a diffracted-light study component given in either of claims 6, 8. and 9 characterized by 
constituting the optical medium which has said refractive-index anisotropy including the liquid crystal arranged uniformly, and adding 
the photopolymerization nature liquid crystal monomer or the liquid crystal polymer for which a bridge can be constructed [ optical ]. 
[Claim 80] The interference fringe irradiated by said diffracted-light study component is the manufacture approach of a diffracted-light 
study component given in either of claims 6, 8, and 9 characterized by being the coherent high light source which consists of helium- 
Cd laser or Ar laser, and being the wavelength field of the range of 300 to 400nm- 

[Claim 81] The manufacture approach of a diffracted-light study component given in either of claims 6, 8, and 9 characterized by 
performing formation of the periodic structure by the optical exposure to said diffracted-light study component two or more times for 
every field where said diffracted-light study component front face was divided. 

[Claim 82] The manufacture approach of a diffracted-light study component given in either of claims 6, 8. and 9 characterized by 
overiapping periodic structure which is different in a diffracted-light study component by performing the optical exposure to said 
diffracted-light study component two or more times, and forming it. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Reld of the Invention] This invention relates to the image display device constituted using the hologram component and this hologram 
component which change the wave front of incoming beams. 

[0002] Moreover, it is constituted using the polarization separation component and it which divide incoming beams into a different 
polarization component, and is related with the projection mold image display device which projects and displays an image. 
[0003] Moreover, it is related with the projection mold display which modulates the polarization light by which outgoing radiation was 
carried out from the polarization lighting system and polarization lighting system which obtain the uniform illumination light to which the 
polarization direction was equal using the polarization separation component with a light valve, and carries out the enlarged display of 
the image. 

[0004] Moreover, it is related with the image display device used for a HUD and a road trafFic indicator, or an information display for the 
monitor for image display, the indicating equipment for Personal Digital Assistants, the object for mount, or individual youths etc., and 
the lighting system for illumination light. 

[0005] Moreover, it is related with the diffracted-light study component used for optlcal-informatton-processing equipment and it 
including an optical head, an optical pickup, etc. for performing record, read-out, etc. of information which are recorded on optical 
storages, such as an optical disk and a magneto-optic disk, using a laser beam. 
[0006] 

[Description of the Prior Art] First, the conventional hologram component is explained. 

[0007] Development of a refreshable hologram component is prosperous in the wave front of the flux of light which formed the 
interference draft by making the 2 coherent flux of lights interfere in recent years, was made to record this interference draft on 
dichromated gelatin, a photopolymer, etc., and was recorded. 

[0008] As an applicable field of a hologram component, there are optical information processing, such as interference measurement, a 
holographic optical element, and pattern recognition, a holographic display, etc. as indicated by bibliography. Toshihiro Kubota work, and 
"a guide to holography", for example. 

[0009] In applying a hologram component to the field of image display, it not only displays a three-dimension image, but it considers 
various application. 

[0010] Below, the example used for the (1) optical switch and (2) accepting-reality type liquid crystal panel is explained. 
[0011] Then, an optical switch is explained first- for example, the field which consists of polymeric materials which illuminated the 
interference draft into the mixture of liquid crystal [ **** / un-] on the wavelength of the polymeric materials hardened in JP,5- 
1731 96.A of the conventional example 1 with the wavelength of the flux of light in which an interference draft is made to form, and this 
flux of light, and were hardened by the so-called optical induction phase separation and the field which consist of liquid crystal [ **** / 
un-] — forming — this — the optical switch which controls diffraction/rectilinear propagation of incoming beams by controlling liquid 
crystal [ **** / un-] by applied voltage is indicated. 

[0012] The same example is indicated as a hologram component which are indicated until now. for example, can control diffraction 
efficiency in an applied physics letter, the 64th volume. No. 9, 1074-1076 pages, and 1994 (it is hereafter written as the conventional 
example 2). [ many ] 

[0013] If it is in this example, like the conventional example 1. the two-beam-interference draft of this wavelength is illuminated into 
the mixture of the polymeric materials hardened with specific wavelength, and the liquid crystal ingredient which is not hardened on this 
specific wavelength, and it is produced by forming the field where many these liquid crystal ingredients are respectively contained in a 
part with the strong optical reinforcement of an interference draft in polymeric materials at a part with the optical weak reinforcement 
of an interference draft. 

[0014] Moreover, although it is unchangeable, the example of a large number including Japanese Patent Application No. No. (it is 
hereafter written as the conventional example 3) 162647 [ eight to ] and JP,9-324259,A (it is written as the Japanese- Patent- 
Application-No. less than No. 142533 [ eight to ] conventional example 4) is indicated as a hologram component formed using the 
optical induction phase separation by two-beam-interference exposure. 

[0015] The hologram component produced using such an optical induction phase separation phenomenon for example, the collection of 
not only two-beam-interference exposure but liquid crystal debate '97 drafts — as indicated by 86 pages - 87 pages (it is hereafter 
written as the conventional example 5) After mixing the mixture of a liquid crystal ingredient with ultraviolet- rays hardening resin at a 
suitable rate, after injecting this mixture into the eel constituted using the glass substrate in which the conductive transparent 
electrode was formed, through the photo mask of a grating pattern, ultraviolet rays are irradiated and it may be produced. 
[0016] Although each above example forms the field where refractive indexes differ using optical induction phase separation, this 
technique is a well-known technique used also in order to produce the microcell structure for making large the angle of visibility of a 
liquid crystal panel as indicated in for example, the Sharp technical report. No. 63. 14 pages - 17 pages, and December (it is hereafter 
written as the conventional example 6). 1995. 

[0017] If it is in this example, grid-like light (wavelength which wavelength makes harden this photo-setting resin) is illuminated into the 
mixture of a photo-setting resin and liquid crystal, and the microcell structure surrounding each pixel is formed according to the optical 
induction phase separation phenomenon. Thereby, in a liquid crystal field, orientation of the liquid crystal molecule was carried out to 
the shape of axial symmetry made to stabilize at a photo-curing reaction according to self-orientation force, and it has realized a large 
angle of visibility and high contrast. 

[0018] Then, below, the example applied to the back light unit of the accepting-reality type liquid crystal panel 19 is explained, referring 
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to drawing 1 . Although an accepting-reality type liquid crystal panel is divided into a transparency mold and a reflective mold, below, a 
transparency mold is explained to an example. For example, the image display device of drawing 1 carries out incidence of the light from 
the cold cathode tube (it is hereafter written as CCFT) 23 which is the light source from the end face of a transparent material 21. and 
is made to output it to the liquid crystal panel 19 side of a transparency mold by the hologram component 30 and the reflective mirror 
23 which were formed in the rear-face side of a transparent material 21, and the hologram component 30 is the hologram of a 
reflective mold as indicated by JP,9-178949,A (it is hereafter written as the conventional example 7). 

[0019] By the above-mentioned configuration, the homogeneity of brightness and effectiveness are high at the same time it aims at 
reduction of reduction of components mark, lightweight-izing. and cost, and it can use as a back light unit which has directivity. This 
function is realized by using the hologram component 30 as the aggregate of a minute hologram. That is, the minute mosaic-like 
hologram is produced so that the maximum diffraction efficiency may be shown to mutually different incident wave length and an 
incident angle. 

[0020} Moreover, in the same configuration, the example in which homogeneity of much more brightness is realized is indicated by 
making high the area consistency of the hologram of this reflective mold as it separates from the light source as indicated by JP,9- 
1 27894 ,A (it is hereafter written as the conventional example 8). 

[0021] In addition, for example, proceedings OBU International display work-piece SHOPPUSU'97,41 1 page -414 page As indicated by 
(it being hereafter written as the conventional example 9), or JP,9-138396A (it is hereafter written as the conventional example 10) It 
is used as a reflecting plate of a reflective mold liquid crystal panel, and cheats out of incoming beams reflection (diffraction) in general 
in an alternative and specific solid angle in the direction in general perpendicular to a liquid crystal substrate, and the angle of visibility 
is considered in the application which performs bright image display, although it is narrow. This hologram component is the so-called 
reflective type of volume hologram. 

[0022] In addition, the general photopolymer as an ingredient is used in the conventional example 7 - the conventional example 10, and 
it is the hologram component which always performs above-mentioned reflection. 
[0023] Next, an image display device is explained. 

[0024] In recent years, on conventional direct viewing type television, since enlargement is difficult, development of the projection mold 
image display device which carries out expansion projection of the output image of an image display means to modulate the 
itlumination-ilght bundle from a high brightness lamp is furthered (for example, OPURASUI, the August, 1993 issue, 58 pages -101 
pages). 

[0025] Drawing 67 shows the configuration of the conventional common projection mold image display device, and shows the example 
of a configuration using the liquid crystal panel as an image display means. The output light 3 from a lamp 2 is reflected with a reflector 
4, the output flux of light 5 is condensed and spread according to condensing optical system (un— illustrating), the dichroic mirrors 12 
and 13 for color separation separate into red and the green and blue three primary colors, and incidence is carried out to liquid crystal 
panels 16-18 through a total reflection mirror 14 and a condenser lens 15. The output light modulated with liquid crystal panels 16-18 
is compounded by the dichroic prism (un-illustrating) or the dichroic mirrors 19 and 20, and total reflection mirror 14 for color 
composition, and expansion projection is carried out on a screen (un-illustrating) with the projection lens 9. 

[0026] Although liquid crystal panels 16-18 are mainly distinguished by a transparency mold and the reflective moid, they display an 
image by modulating a specific lineariy polarized light light to which incidence also of any is carried out through a polarizing plate or a 
polarization beam splitter (it outlines Following PBS) with a liquid crystal ingredient. 

[0027] Moreover, generally liquid crystal panels 16-18 have the active-matrix method in use which has arranged the thin filrh transistor 
(it outlines Following TFT) to each pixel as a switching element for driving each pixel, and being formed by polycrystal polish recon is 
[ TFT ] common. 

[0028] As a lamp 2, luminous efficiency is high, the volume of an emitter is high brightness small, the high lamp of color rendering 
properties is called for and the metal halide lamp, the xenon lamp, the extra-high pressure mercury lamp, etc. are used. 
[0029] As a reflector 4, since it is easy to utilize the flux of light 5 after reflection effectively, the parabolic mirror, the ellipsoid mirror, 
the spherical mirror, etc. are used, and an emitter is arranged at the focus, primary focus, or core of these reflecting mirrors in many 
cases, the current mainstream — a parabolic mirror — using — a focus near [ the ] — the emitter of a lamp — installing — 
abbreviation — it is the method which acquires the parallel flux of light. 

[0030] In a projection mold image display device in recent years, make brightness of the center section of (1) projection image at the 
time of displaying all white signals, and brightness of a periphery into homogeneity. (2) It is the main technical problems of development 
which are improved in the projection effectiveness (lumen/watt) defined as a value which "f^^Ced) total luminous flux (lumen) projected 
by the power consumption (watt) of a lamp. About (1) by installation of an integrator In addition to combining an integrator and the 
small high brightness lamp of an emitter, about (2), solution by combining a polarization sensing element further is tried. 
[0031] Then, an integrator is explained first. With an integrator, two kinds are constituted combining the eye lens of the fly constituted 
by arranging a microlens to two-dimensional as indicated by JP,3-11 1806,A and JP.5-346557.A. The example of a concrete 
configuration of an integrator is shown in drawing 7 . With a reflector 4 and the eye lens 49 of the 1st fly, image formation of the image 
of the emitter of a lamp 2 is carried out on each lens of the eye lens 50 of the 2nd fly corresponding to each lens of the eye lens 49 of 
the 1st fly. Each lens of the eye lens 50 of the 2nd fly has composition which carries out image formation of the image of the eye lens 
49 of the 1st fly on the Image display means 7. 

[0032] The Image In which each lens of the eye lens 50 of the 2nd fly carries out image formation on the image display means 7 by the 
above-mentioned configuration divides finely a big output light of the luminance distribution outputted from a reflector 4 with each lens 
of the eye lens 49 of the 1st fly, and brings the result of having piled them up on the image display means 7. It is possible to make 70% 
or more brightness of the periphery to the image center section in a projection image high by such principle. 

[0033] Moreover, projection effectiveness can also be made to Improve by Installation of an integrator. Although the flux of light 5 
generally reflected by the reflector 4 is an approximate circle form, the image display means 7 is the rectangle of 4:3. So, when the 
image display means 7 was illuminated circulariy, only the surface ratio of the rectangle inscribed in a circle was utilized effectively. 
When using the image display means 7 which makes an appearance rectangle conversion efficiency, a call, and the rectangle of 4:3 for 
this, rectangle conversion efficiency was about 61%. However, by arranging as 4:3 the opening configuration of the lens used for the eye 
lens 49 of the 1st fly of an integrator as Indicated by drawing 2 of JP,5-346557 A improving to about 80% Is possible. 
[0034] Next, a polarization sensing element is explained. In the projection mold image display device using a polarization display means 
like the above-mentioned liquid crystal panel, there was a fault that only the polarization component of the specific direction was 
effectively utilizable, in the output light of a lamp, projection effectiveness was low, and in order to obtain a bright image, the technical 
problem of having to use the light source with a big output occurred. A polarization sensing element is developed for the purpose of 
solving such a technical problem, and is changed effective In a polarization component with the plane of polarization which intersects 
perpendiculariy in general the polarization component by which incidence is not carried out to a liquid crystal panel to this polarization 
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component by the polarization component or PBS absorbed with a polarizing plate. 

[0035] Fundamentally, a polarization sensing element consists of combination of a polarization separation component and a plane-of- 
polarization rotation component, although the a large number indication of JP,5-107505.A. JP.6-20294A. JP.7-294906A JP,8- 
234205A JP,9-105936A etc. is carried out. 

[0036] The block diagram of the polarization sensing element 58 general to drawing 8 is shown. The polarization component which 
intersects perpendicularly mutually unpolarized light (flux of light of random polarization) 62 by the polarization separation component 
60, Namely. P polarization light (flux of light which has the polarization direction parallel to the space penetrated without being reflected 
by the polarization separation component) 63, S polarization light (it is reflected by the polarization separation means) It separates into 
the flux of light 64 which has the polarization direction perpendicular to space, only S polarization light 64 is reflected by reflective 
means 60' (generally the polarization separation means 60 and the film of the same kind are used), and it is based on the principle 
changed into P polarization light 63' by the plane-of-polarization rotjatlon component 61. 

[0037] Although it consists of combination with the lens array 66 in many cases and the contents of the publication can also be used 
for said five open official reports with combination with the lens array 66 in recent years, a configuration changes a little with 
installation locations of a polarization separation component. 

[0038] One method is a method which makes width of face of the flux of light which carries out incidence to the polarization sensing 
element 58 abbreviation one half by the lens array 66. carries out incidence of the flux of light only to the polarization separation 
component 60. and performs polarization separation and plane-of-polarization rotation (refer to drawing 9 ). In this case, it considers as 
the configuration which secures the homogeneity of the brightness of a projection image to coincidence as mentioned above in many 
cases by using this lens array 66 as the eye lens of the fly which constitutes an integrator. That is, the configuration which used said 
lens array as the eye lens of the 2nd fly of an integrator is considered. . 

[0039] On the other hand, by installing a polarization separation component in the lamp side of the eye lens of the 1st fly, and changing 
the outgoing radiation angle of the flux of light after polarization separation several times according to a polarization component, the 
location which carries out image formation on the eye lens of the 2nd fly is changed for every polarization component, and the method 
with which only one polarization component rotates plane of polarization is also devised as indicated by JP.6-202094,A and JP,8- 
234205 A As application of this method, the configuration which installs a polarization separation component between the eye lens of 
the 1st fly and the eye lens of the 2nd fly is also considered. 

[0040] It is using the dielectric multilayers which come to carry out two or more laminatings of the dielectric layer as a polarization 
separation component in the conventional polarization sensing element in most cases. Although the hologram component which has 
polarization selectivity as a polarization separation component is known from the former, the example which constituted the 
polarization sensing element combining the integrator and applied this hologram component to the illumination-light study system of a 
projection mold image display device is not indicated. 

[0041] With the hologram component which has the polarization selectivity currently indicated by JP,8-234143,A and U.S. Pat- No. 
5161039, by using the polysilane polymer ingredient which has a liquid crystal polymer or the nonlinear light absorption effectiveness, it 
has polarization selectivity and has a function as the so-called volume hologram to each polarization. 

[0042] Moreover, in use of a projector, since the demand in the bright projection image which can be recognized even if it does not 
make the interior of a room not much dark is high, it is important to raise the efficiency for light utilization of a liquid crystal light valve. 
As optical system which raises the homogeneity of a lighting field, the integrator optical system which used two lens plates is indicated 
by JP.3-11180.A or JP,5-346557,A. 

[0043] This is theoretically the same as what is used for the exposure machine, two or more rectangle lenses divide the parallel flux of 
light from the light source, and superposition image formatioh of the image of each rectangle lens is carried out to a liquid crystal light 
valve by the relay lens corresponding to each rectangle lens 1 to 1. 

[0044] Moreover, the illumination-light study system which combined the polarization transformation method with integrator illumination 
is proposed by J P, 6-202094, A. This schematic diagram is shown in drawing 4 . Incidence of the outgoing radiation light from the light 
source 1101 is carried out to the polarization separation component which used liquid crystal, and it is divided into P wave 1106 and S 
wave 1107. Image formation of such light is carried out to the location where the phase plate 1105 arranged behind the 2nd lens 1104 
changed with the 1st lens group 1103 which constitutes an integrator, and 2nd lens groups 1104. respectively, one lens with which a 
phase plate 1105 forms the 2nd lens group — 1/2 wavelength plate is periodically formed in general in a half area. 
[0045] For this reason, for example, the 90 degrees of the polarization directions rotate, they serve as an S wave, and P wave 1106 
which carried out image formation to the location of this 1/2 wavelength plate carries out outgoing radiation. Image formation of S wave 
1107 is carried out to the field in which 1/2 wavelength plate is not formed, and it is penetrated as it is. That is, as for the light wave 
after carrying out outgoing radiation of the phase plate 1105, the polarization direction becomes in general equal. 

[0046] The polarization sensing element which combined a lens plate and prism is reported to JP,7-294906 A This outline is shown in 
drawing 5 . The flux of light is extracted and incidence of the light wave in which this carried out incidence to the lens plate 1201 with 
which the array-like lens was formed is carried out to prism 1202. S wave 1204 passes as it is. and it is reflected by prism, incidence of 
P wave 1205 is carried out to the next prism, it is reflected again, and it changes 90-degree include angle here. 

[0047] And 1/2 wavelength plate placed into the optical path is passed, the 90 degrees of the polarization directions are rotated, it 
considers as an S wave and outgoing radiation is carried out. The light wave which carried out outgoing radiation of this with the 
combination of the lens plate 1201 and prism 1202 as mentioned above sen/es as the flux of light to which the polarization direction 
was equal. 

[0048] Here, the image display principle of a liquid crystal device is explained using drawing 9 . For example, the light by which outgoing 
radiation is carried out from the light source 901 like a fluorescent lamp or a metal halide lamp consists of P wave 902 which has the 
polarization direction parallel to space, and an S wave which has the polarization direction perpendicular to space. Incidence is carried 
out to a polarizer 904. a specific polarization component is absorbed, and the remaining components penetrate this flux of light. In the 
polarizer 904. the component of an S wave is absorbed and it has composition which a P wave penetrates. Incidence of the light which 
penetrated the polarizer 904 will be carried out to a liquid crystal device 905. 

[0049] Here, the twist pneumatic liquid crystal which can twist the 90 degrees of the directions of a liquid crystal molecule in respect 
of plane of incidence and outgoing radiation, and is constituted as a liquid crystal device 905 is explained to an example. The 
transparent electrode by which patterning was carried out is formed in this liquid crystal device 905, and impression of electric field is 
possible for every drawing pixel. Torsion of a liquid crystal molecule solves the pixel (ON) to which only the electric field which can 
switch liquid crystal completely are impressed, and it will be stood by the liquid crystal molecule isotropic to plane of incidence 
(HOMEOTORO pick). For this reason, the P wave which carried out incidence to this pixel passes a liquid crystal device, maintaining 
that polarization condition without receiving a modulation. 

[0050] Next, in the pixel (OFF) to which electric field are not impressed, as for the liquid crystal molecule, the include angle of 90- 
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degree liquid crystal molecule is in the distorted condition from plane of incidence in the thickness direction to an outgoing radiation 
side. For this reason, the P wave component which carried out incidence to this pixel rotates 90 degrees of that plane of polarization 
according to the twist pneumatic effectiveness resulting from torsion of liquid crystal, while passing through from plane of incidence to 
an outgoing radiation side. Therefore, after passing an OFF pixel, a previous light serves as an S wave and will carry out outgoing 
radiation. 

[0051] After passing a liquid crystal device, the polarization direction of light will change with existence of the electric field of the pixel 
corresponding to a passage location. Next, incidence of such light is carried out to a polarizer 906. The shaft orientations which pass a 
polarization component to the previous polarizer 904 lean 90 degrees of polarizers 906, and it is set up here. That is, polarizers 904 and 
906 are arranged at the cross Nicol's prism. For this reason, the inner P wave of the light which passed the liquid crystal device will be 
absorbed with a polarizer 906. and an S wave will pass a polarizer 906. 

[0052] The polarization direction will be modulated according to the electric field by which the light which passed each pixel of a liquid 
crystal device as mentioned above is impressed to a pixel, and the luminous intensities which pass a polarizer 906 as this result will 
differ Since the through put of the light which passes this polarizer 906 will differ, the image as a pattern of the light and darkness 
corresponding to each pixel will be recognized by the observer 907. 

[0053] Moreover, since the polarization direction of the light which passes liquid crystal can be set as the intermediate state of the 
condition of a previous P wave and an S wave by controlling the amount of electric fields impressed to each pixel, the display of 
halftone wilt also be possible. 

[0054] Next, optical-information-processing equipment is explained. 

[0055] The optical-information-processing equipment which performs record and read-out of the information memorized by optical 
storages, such as an optical disk and a magneto-optic disk, mainly consists of hologram components as a diffractedHight study 
component for leading the laser beam reflected on the lens for converging the semiconductor laser as the light source, and the light 
which carries out outgoing radiation from this semiconductor laser on an optical storage, and the optical storage to a photo detector 
etc. 

[0056] The light emitted from an end and semiconductor laser penetrates this hologram component, and is condensed by the front face 
of the optical disk as an optical storage with an image formation lens. Image formation is carried out to the photo detector which was 
divided into the 2-way by the hologram component with which it converged again the light which reflects and spreads by the 
reinforcement according to recording information in the front face of an optical disk with the lens, and the part was divided into 
semiconductor laser and return part was divided into two fields, and was divided into some fields, and a focal gap. a tracking gap, 
detection of an information signal, etc. are performed using technique like the knife-edge method. 

[0057] The outgoing radiation light from laser will pass the hologram component as a difPracted-light study component twice [ of an 
outward trip and a return trip ] as mentioned above. It may also become the quantity of light condensed on the surface of an optical 
disk falling, if light is strongly diffracted after passing a hologram component in an outward trip, and optical reinforcement sufficient on 
a disk not being obtained, but causing trouble to exact detection of signaling information. For this reason, the function in which 
diffraction effici ency differs in an outward trip and a return trip is usually required of a hologram component. 

[0058] Since the semiconductor laser which is the light source has a polarization property, the selectivity of the diffraction efficiency 
by the polarization direction is used in many cases. When it penetrates as it is, and a phase plate like a quarter-wave length plate is 
arranged, it is reflected by the disk into an optical path with a disk after this and a hologram is passed again, without specifically 
producing a diffraction operation to the polarization direction of the light emitted from semiconductor laser, it sets up so that the 90 
degrees of the polarization directions may rotate compared with the first stage. At this time, a hologram component produces a 
diffraction function and the light which passed this is led to the photo detector which detects an information signal etc. 
[0059] The hologram which has such polarization selectivity is produced using the optical medium which has a refractive-index 
anisotropy. For example, a mask is formed in the predetermined field of the front face of the optical medium which has a refractive- 
index anisotropy like lithium niobate by the photolithography, holographic exposure, etc., a benzoic acid etc. is used for the field to 
which the front face was exposed, and the ion exchange is performed. Then, refi-active-index distribution does not arise to the specific 
polarization direction, but it can be dealt with as a uniform body. 

[0060] However, the refi-active-index distribution corresponding to the field formed with the mask to the light of the polarization 
direction which intersects perpendiculariy to the previous polarization direction will be produced, and the diffraction phenomena 
corresponding to this pattern will be produced. Optical-information-processing equipment is constituted using the hologram component 
which has such a property. 
[0061] 

[Problem(s) to be Solved by the Invention] Optically, all the hologram components indicated by the above conventional example 1 - the 
conventional example 6 are formed with mixture with the liquid cr/stal ingredient (it is hereafter written as non-polymerization nature 
liquid crystal) which is not hardened, and come to form the field where they are fine on the wavelength which always does not have the 
refractive-index anisotropy and which makes the polymeric materials of direction photo-curing molds, such as abbreviation, and the 
polymeric materials of this photo-curing mold harden, so — for example, if it is in the conventional example 1, an electrical potential 
difference is impressed to the field of only non-polymerization nature liquid crystal, and diffraction is carried out — making — ** — 
even if like, there was a fault of acting aslant as a hologram to the flux of light which carried out incidence, for example. This situation 
is explained using drawing 2 and drawing 3 . 

[0062] The conventional hologram component is formed of the field 1 (a refractive index is set to n1) which consists of**** photo- 
curing mold polymeric materials, such as abbreviation, optically as shown in drawing 2 (a), and the field 2 (a liquid crystal molecule has a 
refractive-index anisotropy which was illustrated, and sets respectively the reft-active index to an ordinary ray and an extraordinary ray 
to no and ne) which consists of non-polymerization nature liquid crystal. 

[0063] It is n1 here, no The almost equal ingredient is chosen. If an electrical potential difference is impressed to the transparent 
conductive electrode 1 (it outlines Following ITO) and the liquid crystal molecule of a field 2 is made to switch, a liquid crystal molecule 
will be arranged to an abbreviation perpendicular to a glass substrate 2. 

[0064] In this case, since it becomes to the flux of light 3 which carried out incidence perpendicularly to P polarization light 
(polarization component parallel to space), and S polarization light (polarization component perpendicular to space) directions [ target / 
optical ] (a refractive index [ Relds 1 and 2 both ] about no), the flux of light 3 is not diffracted but goes straight on. 
[0065] In not impressing an electrical potential difference to a field 2, as shown in drawing 2 (b). a liquid crystal molecule arranges to a 
glass substrate 2 at abbreviation parallel, and a refractive-index anisotropy arises to a field 2. 

[0066] consequently, for example, P polarization light — receiving — a refractive index — ne and n1 acting as a hologram component 
which changes by turns — receiving — S polarization light — receiving — all fields ~ almost — refi-active index no etc. — it acts as a 
direction medium. So. P polarization light 4 is diffracted in incoming beams 3. and S polarization light 5 goes straight on. 
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[0067] However, as shown in drawing 3 (a), even if it is the mode in which impress an electrical potential difference, make a liquid 
crystal molecule arrange perpendicularly to flux of light 3' which carries out incidence aslant, and incoming beams are made to go 
straight on, a refractive-index anisotropy will arise in a field 2. namely, an ordinary ray (S polarization light in this case) — receiving — 
refractive index no etc. — although it is made to go straight on since it acts as a direction medium, the refractive index of a field 2 will 
be set to ne (theta) to an extraordinary ray (P polarization light in this case), and incident light will be diffracted as a hologram. So, 
when it was going to use, for example as an optical switch, there was a fault that perfect control could not be performed, except 
vertical incidence. 

[0068] Even if it forms a field 1 in fact using the photo-curing mold polymeric materials which originally do not have a refractive-index 
anisotropy, if it forms between the glass of a narrow gap, although it is small, a refractive-index anisotropy will be discovered with 
stress etc. However, the difference is small and an above-mentioned phenomenon essentially appears. 

[0069] Few of the refractive-index anisotropy may become a problem, for example, the time of displaying black, if it is in the case of 
the conventional example 6 — the field where the part of a grid is discontinuous — becoming — high — especially when displaying a 
contrast image, it was conspicuous, and there was a fault of spoiling homogeneity. 

[0070] Many problems stated to the detail above are problems always generated in the system which made phase separation discover 
optically by being made from the polymeric materials of ^¥**t¥ photo-curing molds, such as abbreviation, and the mixture of a liquid 

crystal ingredient. 

[0071] The example which, on the other hand, produces the phase contrast film of a liquid crystal macromolecule multicomputer 
system using the mixture of the ultraviolet curing mold liquid crystal which attracts attention as liquid crystal of a photo-curing mold 
especially in recent years, and some kinds of non-polymerization nature liquid crystal Is reported (for example, 'the collection of 97 
liquid crystal debate drafts 168 pages - 169 pages, 1997). however — the above-mentioned example — UV light — simple — the 
whole surface — and homogeneity is irradiated, and it is only making the whole surface harden uniformly, and reference is not made at 
ail about the effectiveness which diffraction does not produce to formation of the interference draft by the optical induction phase 
separation by two-beam-interference exposure, and the incident light of the slant expected by the configuration of this invention like 
the after-mentioned. 

[0072] Moreover, photo- curing mold liquid crystal is injected into the eel in which strip e-Hke FTO was formed, and the diffraction 
component is formed at JP,9-281330,A and JP,9-288206,A by performing photo-curing in the condition of having made the orientation 
of a liquid crystal molecule differing partially by impressing an electrical potential difference, for example. 

[0073] However, in the above-mentioned example, it essentially forms using a homogeneous liquid crystal ingredient, and does not 
indicate at all about using mixture with non-polymerization nature liquid crystal, but although the refractive-index anisotropy between 
different fields is equal, it that it is unchangeable and essentially differs from this invention. 

[0074] Moreover, in the example applied to the liquid crystal panel of the direct viewing type currently indicated in the conventional 
example 7 - the conventional example 10, a hologram component always realizes the above-mentioned function, and no example which 
changes the function of a hologram component if needed is indicated. 

[0075] Moreover, in the conventional image display device, in forming a polarization separation means using dielectric multilayers, in 
order to carry out two or more layer laminating of the thin film dielectric layer, production took time amount and there was a fault that 
cost was high. 

[0076] There was a problem in the difficulty of production, the height of cost, the thermal resistance of adhesives, etc. in the 
polarization separation component indicated by JP,7-294906A which further two or more prism is made to rival, is formed, and comes • 
to form dielectric multilayers in a plane of composition, and JP,9-105936 A. 

[0077] In JP,5-107505,A and JP,8-234205A, a thick parallel plate or a thick rectangular prism was used, and the compact configuration 
was difficult. Moreover, if it was in JP,6-20294,A, production of a serrate configuration was difficult. As mentioned above, the 
polarization separation component using dielectric multilayers had high cost, and had the fault that production was difficult. 
[0078] Moreover, the application as a polarization sensing element combined with the integrator is not indicated at all as an 
illumination-light study system [ in / as mentioned above / in the polarization separation component using the hologram component 
which has the polarization selectivity currently indicated by JP,8-234143,A and U.S. Pat. No. 5161039 / a projection mold image display 
device ]. Even if it was going to include in the polarization sensing element by having used the conventional hologram component as the 
polarization separation component and was going to apply to the projection moid image display device, it was difficult to realize high 
effectiveness for the following reasons. 

[0079] For example, the case where a polarization separation component is prepared in front of the eye lens of the 1st fly of an 
integrator is considered, carrying out incidence to a polarization separation component — in general — abbreviation — it is the parallel 
flux of light. These flux of lights are unpolarized light though natural, in this case, the difference of the outgoing radiation angle of the 
two polarization flux of lights are outputted from the polarization separation component after polarization separation, and the flux of 
lights and the polarization direction cross at right angles mutually — at most — abundance is desirable. This is because 2 image 
formation of the image of the emitter of a lamp is carried out on each microlens of the eye lens of the 2nd fly corresponding to each 
microlens of the eye lens of the 1st fly. If this angular difference is too large, the path of each lens of the eye lens of the 2nd fly must 
be enlarged. 

[0080] That is, it will learn, if each is not outputted by the angular difference of abundance after dividing the abbreviation parallel flux of 
light into a different polarization component as a polarization separation component, and it is **. This means that the degree difference 
of incident angle of the reference beam at the time of producing a hologram component and body light must be made small with 
abundance at most. However, in order to make it sufficiently high until it can generally bear the effectiveness of a volume hologram at 
use, the difference of whenever [ incident angle / of a reference beam and body light ] is needed at least 20 degrees or more, and the 
effectiveness as a volume hologram becomes low in the angular difference not more than it. So, the polarization sensing element of the 
1st type was notable to be constituted, using the conventional hologram component as a polarization separation component, 
[0081] Moreover, as a diffraction component, as indicated by JP,5-173196,A, for example The example using the usual pneumatic liquid 
crystal or Japanese, a journal. The example using UV hardening mold liquid crystal as Indicated by 589 - 590 pages in OBU. applied 
physics, the 36th volume, and 1997. Or although the example using polymer distribution liquid crystal is also known as indicated by the 
5th volume and 1533 -1538 term in chemical material 1993 It is only indicating only having polarization isolation, and the thing given 
in the above-mentioned open official report is not indicating at all about the application as a polarization sensing element. 
[0082] as mentioned above. (2) production with (1) cost high when the polarization sensing element combined with the integrator is 
constituted using the polarization separation component formed of the conventional dielectric multilayers and it applies to a projection 
mold image display device — difficulty and (3) — troubles, such as difficulty, had a compact configuration. 

[0083] Moreover, if the difference of (1) incident angle and an output angle was not enlarged, since it would generally tell a hologram 
component that effectiveness is low, it was difficult for it to combine with (2) integrators and to use it as a polarization separation 
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component of a projection mold image display device. 

[0084] furthermore — if it is in the conventional diffraction component — 1 — only having polarization isolation is indicated — **** — 
it does not pass, is not indicated at ail about combination with two integrators, and cannot apply to a projection mold image display 
device. 

[0085] Moreover, it is the configuration which inserted liquid crystal into the gap of the prism substrate and glass substrate which have 
a saw-like slot with the polarization separation component using liquid crystal. In order that liquid crystal may show a refractive-index 
anisotropy. a refractive-index difference changes with polarization directions, such as Tsunemitsu and abnormality light. 
[0086] The light wave which carried out incidence to the previous polarization separation component will produce the phase distribution 
corresponding to a saw-like configuration, and will function as a diffraction grating of a phase mold. Furthermore, the refractive-index 
differences when passing a liquid crystal layer according to the polarization direction differ. For this reason, according to the 
polarization direction of the light wave which carried out incidence, since phase distribution differs, the direction diffracted by 
Tsunemitsu, abnormality tight. i.e.. a P wave, and the S wave will differ and carry out outgoing radiation. 

[0087] In order to separate a P wave and an S wave by the shape of a 2nd lens array, the angle of diffraction of disengageable extent is 
needed. For this reason, it is necessary to make the pitch of the shape of a saw of a polarization separation component small to about 
dozens of micrometers. It is necessary to design a sawHike inclination strictly to homogeneity at this time. Since the inclination of a 
saw configuration is equivalent to the blaze angle of a diffraction component, as for this, this configuration and homogeneity influence 
the effectiveness of a diffracted wave. That is, if a saw-like slot shifts rather than a design, a diffracted wave will distribute and the 
technical problem that the degree of separation by the polarization separation component will fall will arise. 

[0088] If width of face of the gap of a saw-like slot is enlarged, the pitch of a saw configuration can be enlarged and processing will 
become easy. In this case, it is necessary to thicken the case of origin, comparable maintenance use, then the eel gap of liquid crystal 
for a separation angle. However, phenomena, such as nebula, arise difficultly, making homogeneity carry out orientation of the liquid 
crystal to a thick eel gap decreases the transmittance of a polarization separation component, and the problem that efficiency for light 
utilization falls newly arises. 

[0089] With the polarization separation component using prism, the flux of light is extracted with an end lens plate, and incidence is 
carried out to a prism array every other train. And since prism has the function of a polarization beam splitter, an S wave is penetrated, 
a P wave is reflected by the right angle, further, by the next prism, it is reflected by the right angle and the propagation direction of 
light becomes equal to a previous S wave. With 1/2 wavelength plate placed into the optical path after this, the 90-degree polarization 
direction rotates, it becomes a P wave and outgoing radiation is carried out. 

[0090] Since the above operations are performed for every prism, the light wave which carried out incidence to the lens plate can 
acquire the flux of light to which the polarization direction was equal, without changing the width of face of the flux of light a lot. Prism 
consists of cube configurations where the surroundings were filled with the liquid or solid-state for taking dielectric multilayers and 
refractive-index matching. In order to raise polarization degree of separation, it is necessary to form dielectric multilayers also to many 
[-fold ], and a manufacturing cost becomes expensive. Moreover, the demarcation membrane is arranged at 45 degrees in order to bend 
the 90 degrees of the propagation directions of light. For this reason, the magnitude of the separation component of the thickness 
direction is fixed by the magnitude of the demarcation membrane which constitutes one prism, and the technical problem that a 
component cannot be thinly made small arises. 

[0091] This invention solves the technical problem of said conventional technique, and aims at realizing the projection mold display 
which can combine offering the high polarization lighting system of the efficiency for light utilization which was excellent in the 
polarization selection system and used the diffracted-light study component with high diffraction efficiency as a polarization separation 
component, and this polarization lighting system and projection optical system, and can form a bright projection image. 
[0092] Moreover, although the application of the display in which carrying for the purpose of viewing and listening of video or image 
information in the monitor and individual for car navigation is possible is increasing in recent years, these are positioned as a HUD and 
a low-power type display for Personal Digital Assistants including the cellular phone called a mobile tool. As common conditions 
demanded from such a display, small, a light weight, a thin shape, and a low power are raised. Moreover, in a HUD, there is also the 
need of performing a switch with the display screen and the external worid, and it is desirable for a screen to be transparence, i.e., a 
see-through screen. 

[0093] The thing using the liquid crystal device as a display suitable for current and the above demands can be considered. Compared 
with a display like the conventional CRT. there is little depth area and a liquid crystal display can realize thin shape-ization. Moreover, 
highly minute-ization also progresses by the miniaturization of pixel size, large -capacity-izing, installation of a TFT component, etc., 
and it has been improving increasingly also in image quality. 

[0094] However, the image display principle of the display using a liquid crystal device usually modulates the polarization direction of 
the light which carries out incidence with the magnitude of the electric field impressed to a liquid crystal device. And image information, 
such as light and darkness, is displayed before and after a liquid crystal device by combining the polarizer arranged to the cross Nicol's 
prism using the difference of the transmittance of the polarizer by the polarization condition of incident light. 
[0095] Since a polarizer is an absorption type in such a method, the transmittance of light is not so high. Furthermore, since it 
constitutes combining a polarizer in the cross Nicol's prism, only in the state of the combination of this polarizer, there is almost no 
transmittance of light and it is in a black condition. Therefore, it combines with image display, and it is difficult to acquire the 
information on the external world through said liquid crystal panel, and the use as a HUD of a see-through type has the problem that it 
cannot do. 

[0096] Moreover, since a polarizer is the configuration of making only a specific polarization component penetrating by the absorption 
of light, the light absorbed with the polarizer is changed into heat inside. If the quantity of light which carries out incidence increases, it 
will become impossible to disregard the effect of generation of heat inside a polarizer, and problems, such as a fall of the function of a 
polarizer of a light modulation operation and degradation of a component, will arise. 

[0097] Since a liquid crystal display is not a spontaneous light type device like CRT, it needs the light source of dedication for image 
display. The rate of the power used for these light sources among the power consumption of a liquid crystal display occupies whole one 
half extent, and serves as a wall over low-power^izing. For this reason, the method which displays an image is examined, without using 
the light source for the lighting of dedication. There is an image display device of the reflective mold which combined the liquid crystal 
device and the reflecting plate as the light source as a method for this using an extraneous light like the natural light or the indoor 
illumination light. Since the light source of dedication is not needed according to this configuration, low-power-ization is attained. 
[0098] The display condition of an image will change with the conditions of the extraneous light used as illumination light by the above- 
mentioned method. For example, viewing and listening of the image information in the location which can use neither the case where 
the illumination light of the Nighttime interior of a room is dark, nor the illumination light becomes difficult. For this reason, a 
configuration which switches in accordance with a location, an environmental condition, etc. which use the back light and extraneous 
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light as the internal light source, and combined low-power-izing and the convenience of viewing and listening of image information is 
desirable. 

[0099] However, in order to use an extraneous light, it is suitable to take the configuration of the reflective mold which placed the 
polarizer of one sheet all over the liquid crystal device, and in order to use the interna! light source, it is suitable to make it the 
configuration of the transparency mold which has arranged the polarizer to the cross Nicol's prism before and after the liquid crystal 
device- Although it is possible. to take the configuration which used two polarizers in order to satisfy both this method to coincidence, 
when the polarizer of an absorption mold is used, transmittance is low, in the image display in the reflective mold by the extraneous 
light, the brightness of a screen falls remarkably, and image quality deteriorates. Therefore, the use by concomitant use with the 
internal light source and an extraneous light has the technical problem are difficult. 

[0100] This invention solves the technical problem of said conventional technique, is excellent in a polarization selection system, and 
aims at offering the image display device of the low-power mold to which a diffracted-light study component with high diffraction 
efficiency is made as for concomitant use with the back light and extraneous light which an image display device is constituted 
combining a liquid crystal device, and the display of a see-through mold is possible, and are the internal light source. Furthermore, by 
using a diffracted-light study component for refractive-index distribution as a transparency mold which gave the modulation, the use 
effectiveness of light is raised and the multiple-purpose application as a lighting system for illumination light is aimed at to image 
display and coincidence. 

[0101] When performing signal detection from an optical storage using the holograni component which, on the other hand, has the 
polarization selectivity produced by the ion exchange etc., signal detection is greatly influenced with the diffraction efficiency of a 
hologram component, it is reflected by the optical disk etc.. and specifically, it changes so that the first stage and the polarization 
direction may cross at right angles with a phase plate — having — a hologram component — incidence is carried out. 
[0102] If the diffraction efficiency of a hologram component is low, at this time, the luminous intensity which reaches to a photo 
detector will be weak, a noise will increase, and exact signal detection will become difficult at it. Furthermore, since the component 
which did not diffract but was penetrated is irradiated by the semiconductor laser which is the light source, the instability of the laser 
oscillation by the increment in the return quantity of light to semiconductor laser happens, and technical problems, such as generating 
^ of the noise of the light source itself, newly produce it. 

[0103] In order to solve this technical problem, it is required to raise the polarization selectivity and diffraction efficiency of a hologram 
component. As a gestalt which can be used as a hologram component which has current polarization selectivity, there is a thing of the 
type of a two-dimensional diffracted-light study component. This gives refractive-index distribution which corresponds to a rectangular 
grid configuration, and produces the phase contrast of 0 and pi for every ****** grid to the wavelength of the light which carries out 
incidence- The light which passes this produces diffraction as a result strengthened in the specific direction corresponding to spacing 
of this rectangle grid. 

[0104] With the hologram component which consists of such a rectangle grid, a diffracted wave is produced in bilateral symmetry for 
the configuration which consists of a two-dimensional binary. For this reason, even the ideal diffraction efficiency condensed in the 
direction which is the 1st order with the largest diffraction reinforcement has the technical problem that it is restricted to about 40%. 
Moreover, when a grid configuration shifts from a design value, the rate on the strength which begins zero-order light reinforcement 
and is diffracted by high orders other than primary light reinforcement increases. Therefore, the problem of becoming the cause the 
primary light reinforcement needed not only falling, but by which the light diffracted high order acts as a return light to semiconductor 
laser, and it produces a noise to laser oscillation which was mentioned above is also produced. 

[0105] This invention solves the technical problem of said conventional technique, and aims at offering the diffracted-light study 
component which is excellent in polarization selectivity and is used for opticaHnformation-processing equipment with high diffraction 
efficiency, and the reliable manufacture approach of this component. 
[0106] 

[Means for Solving the Problem] This invention has two or more fields where the presentations of an ingredient differ. Said two or more 
fields The 1st field which consists of photo-curing mold liquid crystal which hardens with specific wavelength at least, and has a 
refractive-index anisotropy. It is formed from the 2nd field which consists of liquid crystal [ **** / un-] (it is hereafter written as non- 
polymerization nature liquid crystal) with this wavelength. Abbreviation etc. is respectively carried out to the refractive index to the 
\ ordinary ray after hardening of said photo-curing mold liquid crystal, a refractive index [ as opposed to the ordinary ray of said non- 

polymerization nature liquid crystal in the refractive index to an extraordinary ray ]. and the refractive index to an extraordinary ray, 
and it is. and is characterized by things. 

[0107] At least, this invention has a polarization anisotropy to Incoming beams, and consists of the plateHike 1st which makes only the 
1st polarization component diffract alternatively in general, and the 2nd hologram component. The incoming beams which carry out 
incidence to said 1st hologram component, and the angle theta 0 which an optical axis makes. The include angle theta 1 which the 1st 
output flux of light by which said incoming beams were diffracted by said 1st hologram component makes with an optical axis. The 
include angle theta 2 which the 2nd flux of light by which said 1st output flux of light is diffracted by said 2nd hologram component 
after incidence, and is outputted to it makes with an optical axis is characterized by satisfying |theta1-theta2|>20|theta0-theta2|<15 of 
a bottom type. 

[0108] It is arranged mutual almost in parallel and has the plate-like 1st which makes a respectively mutual almost equal predetermined 
polarization component diffract alternatively, and the 2nd hologram component. The diffracted-light bundle which carries out incidence 
to the hologram component of the above 1st. and the hologram component of the above 1st and the above 2nd diffracts, and carries 
out outgoing radiation from the hologram component of the above 2nd, While the include angle with the transmitted light flux which 
carries out incidence to the hologram component of the above 1st, penetrates the hologram component of the above 1st and the above 
2nd, and carries out outgoing radiation from the hologram component of the above 2nd to make exceeds 0 degree and being less than 
15 degrees The include angle of the flux of light which carries out incidence to the hologram component of the above 1st and which 
carries out incidence to each hologram component in the flux of light diffracted by the above 1st and the 2nd hologram component, and 
the flux of light diffracted by each hologram component to make is characterized by exceeding 20 degrees, respectively. 
[0109] 

[Embodiment of the Invention] (Gestalt 1 of operation) The example of the hologram component which Is a diffracted-light study 
component of the polarization selectivity from which the diffraction effect differs according to the polarization direction of the light 
which carries out incidence is explained. 

[0110] The field 503 containing ultraviolet curing mold liquid crystal (henceforth "UV cure rubble liquid crystal") molecule 503a and the 
field 504 containing non-polymerization nature liquid crystal molecule 504a are formed between two glass substrates 502 with which 
the conductive transparent electrode (henceforth "ITO") 501 was formed, respectively, and this hologram component is constituted, as 
shown in drawing 10 . The above-mentioned UV cure rubble liquid crystal is photo-curing mold liquid crystal which was hardened 
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according to the flux of light which has specific wavelength and which has a refractive-index anisotropy. On the other hand, non- 
polymerization nature liquid crystal is a liquid crystal ingredient which is not hardened to the flux of light of the wavelength which 
stiffens the above-mentioned UV cure rubble liquid crystal. 

[01 11] Here, the expression about "optical anisotropy" is attached and explained. In a common liquid crystal ingredient and the optical 
material which has a refractive-index anisotropy so that optically uniaxial optical crystal may see, the refractive index to an ordinary 
ray and the refractive index to an extraordinary ray can be defined. An ordinary ray is a polarization light for which a refractive index 
does not depend on the incident angle of a beam of light, and an extraordinary ray is a polarization light from which a refractive index 
differs according to an incident angle. It can ask for the refractive index according to the incident angle to an extraordinary ray by the 
so-called index ellipsoid (bibliography:, for example. Kudo, Uehara work, and "basic optical" present age engineering company **, 202 
pages) shown In drawing 3 (b). Then, in not commenting on "the optical anisotropy over the incoming beams of each field" especially, it 
writes It as "optical anisotropy of each field" briefly, and the semantics presupposes that it is "the anisotropy of the refractive index to 
Tsunemltsu to the incoming beams In each field, and abnormality light/' moreover — " — the optical anisotropy of a field 503 and a 
field 504 abbreviation — it is equal — " — " — the refractive index to the ordinary ray which carries out incidence, and the 
refractivejndex to an extraordinary ray — respectively — both fields — mutual — abbreviation — equal — " — things shall be meant 
similariy, "the optical anisotropy of a field 503 and a fteld 504 differing" — " — the refractive index to the ordinary ray which carries 
out incidence — both fields — abbreviation — although it is equal, the refractive indexes to an extraordinary ray differ in both fields — 
" — things shall be meant Moreover, "optical anisotropy" and a "refractive-index anisotropy" are used in the same semantics. 
[01 12] the above-mentioned hologram component is shown in drawing 10 (a) in the condition that the electrical potential difference is 
not impressed among ITO501 — as a field 503 and a field 504 — both — the liquid crystal molecules 503a and 504a — abbreviation 

— orientation was carried out in the same direction (glass substrate 502 abbreviation parallel direction), and the optical anisotropy of a 
field 503 (after hardening) and a field 504 is almost equal mutually, and has come. That Is. the refractive index to an extraordinary ray 
also has almost equally (the value Is set to no) an almost equal refractive Index to an ordinary ray In a field 503 and a field 504 (the 
value Is set to ne). On the other hand, when a predetermined electrical potential difference Is impressed between ITO(s)501, as shown 
in drawing 10 (b), only liquid crystal molecule 504a of a field 504 carries out orientation (switching) in the direction of line of electric 
force, and optical anisotropy differs mutually In a field 503 and a field 504. 

[0113] The hologram component constituted as mentioned above functions as a hologram component by impression of the electrical 
potential difference of a between [ rrO50 ], and makes incoming beams diffract in the pitch of a field 503 and a field 504, and the 
direction according to thickness to P polarization light (extraordinary ray). That is, only P polarization light diffracts alternatively and S 
polarization light (ordinary ray) goes straight on ( drawing 10 (b)). Thus, even when the flux of light carries out incidence of the 
alternative diffraction of only P polarization light to a hologram component from across, it is the same. In the condition that an 
electrical potential difference is not impressed on the other hand. P and S polarization light go straight on ( drawing 10 (a)). Moreover, 
even if it is the case where incidence is carried out from across. P and S polarization light can be made to go straight on certainly with 
this hologram component, when the electrical potential difference is not impressed, namely, a refractive index [ as opposed to / as 
shown In drawing 11 . when the flux of light carries out incidence from across / an ordinary ray ] — a field 503,504 — both — no it is - 

— etc. — a refractive index [ as opposed to / can hold by carrying out, do not come out and / an extraordinary ray ] a field 503.504 

— both — ne — - it is (theta) ~ etc. — since it becomes, it can be made to go straight on. without [ to spread ] diffracting not only an 
ordinary ray but an extraordinary ray 

[01 14] Thus, according to the above-mentioned hologram component, an ordinary ray and an extraordinary ray can be made to be able 
to go straight on, or only an extraordinary ray can be made to diffract from across alternatively certainly also to the flux of light which 
carried out incidence. 

[01 15] Next, the production approach of the above hologram components is explained. This hologram component can be formed by the 
so-called optical Induction phase separation by irradiating the interference draft of for example, the 2 flux of lights. 
[01 16] (1) Apply the orientation film (un-HlustratIng) to two glass substrates 502 in which ITOSO! was formed, first, and perform 
orientation processing. 

[0117] (2) For example, secure a eel gap by distributing the bead (un-lllustrating) of a predetermined diameter, and stick two glass 
substrates 502 (it may replace with bead distribution and the column of the predetermined height which consists of silicon oxide, a 
photopoiymer, etc. may be formed.). 

[0118] (3) For example, pour in and close the liquid crystal ingredient which mixed non-polymerization nature liquid crystal and UV cure 
rubble liquid crystal by the weight ratio of 1:1. 

[0119] (4) UV cure rubble liquid crystal of a part with which the interference draft of a desired pitch was irradiated and light was 
strongly irradiated by 2 flux-of-Iight interference exposure is stiffened, and an assembly and good field separation are performed for UV 
cure rubble liquid crystal molecule of most in liquid crystal mixture to a hard spot by the optical induction phase separation 
phenomenon. 

[0120] If 2 flux-of-Iight interference exposure is performed in the condition of having changed into the condition of having impressed 
the electrical potential difference between ITO(s)501. in the process of the above (4) here, and having made the abbreviation 
perpendicular carrying out orientation of the liquid crystal molecule to a glass substrate 501 As shown in drawing 12 , while each optical 
anisotropy becomes almost equal at the time of electrical-potential-difference impression and P polarization light In Incoming beams 
and S polarization light go straight on, at the time of no electrical-potential-difference impressing The optical anisotropy of each field 
can differ now, only P polarization light can diffract, and the hologram component in the reverse mode in which S polarization light goes 
straight on can be produced. 

[0121] In addition, as non-polymerization nature liquid crystal, although it Is desirable as the drive approach of a component to impress 
alternating voltage generally, when using a ferroelectric liquid crystal, you may carry out impressing a pulse-like electrical potential 
difference taking advantage of the memory nature etc. 

[0122] Here, the difference between the hologram component of this invention and the conventional hologram component is described, 
although the above-mentioned principle of operation is fundamentally [ as the conventional example 1 ] the same, in the conventional 
example 1, photo-curing mold polymeric materials are only used for a field 503 — **** — It does not pass and is not indicating at all 
about a refractive-index anisotropy. To it. photo-curing mold liquid crystal has a refractive-index anisotropy. and the hologram 
component of this Invention is ne after the hardening, and no. It is the description that it is the same as that of the non-polymerization 
nature liquid crystal of a field 504, and, so. an Incident angle property can be improved. For example, reference which considers the flux 
of light which carries out incidence perpendlculariy ( drawing 2 (a)). 

[0123] since the field 503 which consists of photo-curing mold polymeric materials does not have the refractive-index anisotropy in the 
conventional example 1 — always — a refractive index — no of liquid crystal abbreviation — equal value n1 it is . By considering as a 
configuration as controlled a liquid crystal molecule by the conventional example 1 and shown in drawing 8 (a), it can go straight on. 
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without diffracting incoming beams 3. 

[0124] however — although an ordinary ray (in this case. S poiarization light 5) can go straight on about flux of light 3' which carried 
out incidence aslant as shown in drawing 9 (a) — an extraordinary ray (in this case, P polarization light 4) — a field 503 — refractive 
index no it is — to being as, since the refractive index of a field 504 serves as ne (theta), it will be diffracted and carried out. As shown 
in drawing 9 (b), it can ask for the refractive index to an extraordinary ray by the index ellipsoid. 

[0125] The above-mentioned phenomenon was a technical problem common to all the conventional components for which the 
polymeric materials to harden do not have the refractive-index anisotropy in essence as indicated by the conventional example 2 - the 
conventional example 6 grade. 

[0126] In addition, although the conventional example 6 is not a hologram component, the refractive index of photo-curing mold 
polymeric materials and non-polymerization nature liquid crystal is not indicated at all. but few refractive-index anisotropies produced 
when polymeric materials are formed in the eel of a narrow gap in this case pose a problem. 

[0127] (Gestalt 2-1 of operation) The example of the polarization separation component constituted using the hologram component is 
explained. This polarization separation component divides into S and P polarization light the flux of light which carried out incidence, 
carries out outgoing radiation of both on a slightly different outgoing radiation square, and is used for the polarization sensing element 
for acquiring the flux of light to which the polarization direction was equal etc. 

[0128] The 1st hologram component 511 and the 2nd hologram component 512 stick, it is united, and this polarization separation 
component 510 is constituted, as shown in drawing 13 . the direction of a normal of the 1st hologram component 511 (Z shaft 
orientations in drawing) — abbreviation, if the parallel flux of light alpha carries out incidence For example, S polarization component 
(polarization component which has plane of polarization parallel to the X-axis shown in this drawing) is diffracted. For example, outgoing 
radiation is carried out on a 45-degree outgoing radiation square (it is the angle of the Z-axis and the travelling direction of an incident 
ray to make on the basis of a substrate normal, i.e.. the Z-axis). and incidence is carried out to the 2nd hologram component 512 by the 
45-degree incident angle. On the other hand. P polarization component (polarization component which has plane of polarization parallel 
to a Y-axis) penetrates the 1st hologram component 511 as it is. 

[0129] S polarization light which carried out incidence to the 2nd hologram component 512 by the 45 above-mentioned degrees 
incident angle penetrates P polarization light in parallel with the Z-axis like the 1st hologram component 51 1, while the 2nd hologram 
component 512 diffracts, for example, outgoing radiation is carried out on a -7-degree outgoing radiation square. That is, with this 
polarization separation component 510, it becomes possible to separate and output P polarization light and S polarization light with the 
difference of a 7-degree travelling direction. 

[0130] As each above-mentioned hologram component 511,512. the hologram component of the gestalt 1 of said operation can be 
used, for example, and the above actuation can be carried out in this case by impressing a predetermined electrical potential difference 
to ITO of each hologram component. Moreover, the hologram component to which the respectively above diffraction is carried out may 
be used, without impressing an electrical potential difference. Such a hologram component is the following, and can be made and 
produced. 

[0131] (1) Form a conductive transparent electrode (for example. ITO: un-illustrating) on one pair of glass substrates 25. [0132] (2) 

Apply the orientation film (un-illustrating) on each conductive transparent electrode, and perform rubbing processing. 

[0133] (3) Distribute the spherical bead (un-illustrating) of a desired path on a conductive transparent electrode. 

[0134] (4) Apply a sealant (un-illustrating) to the periphery of a glass substrate 513. 

[0135] (5) Stiffen a sealant for a glass substrate 513,514 by lamination and heat-treatment. 

[0136] (6) Pour in UV hardening mold liquid crystal 515 as a hologram ingredient fr-om an inlet (un-illustrating). 

[0137] (7) Expose UV hardening mold liquid crystal 515 according to 2 flux-of-light interference optical system using UV laser light, and 
form the predetermined interference draft mentioned later. 

[0138] (8) Irradiate UV light again, impressing a predetermined electrical potential difference between conductive transparent 

electrodes. 

[0139] In addition, in the field of the production approach optics of a eel which will come, it is a well-known technique, and. 2 flux-of^ 
light interference optical system is also the well-known technique which forms a predetermined direction and the interference draft of 
a pitch by dividing a coherent laser beam Into two and irradiating it at an angle of predetermined. 

[0140] Next, the principle in which the hologram component which has polarization selectivity by the above-mentioned production 
approach is formed is explained. UV hardening mold liquid crystal is liquid crystal hardened by irradiating UV light, for example, the light 
of the wavelength near 360 nanometer. After impregnation of (6), in the condition before UV exposure of (7), as typically shown in 
drawing 14 , orientation of the molecule 515a of this liquid crystal is carried out in the direction which carried out rubbing in general by 
rubbing processing of the above (2). 

[0141] If the interference draft formed of 2 flux-of-light interference optical system like the after-mentioned is irradiated in this 
condition at UV hardening mold liquid crystal 515, UV hardening mold liquid crystal 515 will be hardened according to the optical 
reinforcement of an interference draft. If the interference draft which has optical intensity distribution in Y shaft orientations of this 
drawing is formed as specifically typically shown in drawing 15 . only liquid crystal molecule 515b of a part with strong reinforcement 
will harden. 

[0142] Then, if an electrical potential difference is impressed between conductive transparent electrodes, as shown in drawing 16 , only 
liquid crystal molecule 515a of the part which was weak as for the optical reinforcement of an interference draft will carry out 
orientation (switching) in the direction of line of electric force. If UV light is again irradiated in this condition on the whole surface, even 
if it stops impression of an electrical potential difference, it will become the hologram component at which the array condition of a 
liquid crystal molecule was maintained as shown in drawing 16 . That is, the field which has switched liquid crystal in the minute pitch of 
an interference draft, and the field which has not been switched are formed. Then, optically, since the liquid crystal molecule has the 
optically uniaxial refractive-index anisotropy. It functions in the example of drawing 16 as a diffraction component which has the 
polarization anisotropy of outputting without diffr-acting as an isotropic component to the polarization component which vibrates to Y 
shaft orientations to acting as a phase mold diffraction component to the polarization component which vibrates to X shaft 
orientations. 

[0143] In the gestalt of this operation, each hologram component 511.512 was specifically produced with the following parameters 
[0144] 

Inclination of the interference draft of the 1st hologram component : 22.5 degrees Pitch of the interference draft of the 1st hologram 
component : 0.757 micrometers Thickness of the 1st hologram component : 9 micrometers — inclination [ of the interference draft of 
the 2nd hologram component]: — 19 degrees — pitch [ of the interference draft of the 2nd hologram component ]: — 0.651 
micrometers — thickness [ of the 2nd hologram component ]: — refractive-index [ of an average of 9 micrometer liquid crystal ]: — 
1.593 refractive-index change: — 0.083 — as mentioned above The diffraction efficiency over S polarization light of the polarization 
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separation component 510 which were produced by carrying out is shown in drawing 17 . An axis of abscissa is whenever [ to the 1st 
hologram component 511 / incident angle ]. As shown in drawing, 90% or more of high polarization separation property was realizable in 

**2 degrees. 

[0145] In addition, what is necessary is just to make a field act, when UV hardening mold liquid crystal in which orientation is possible is 
used as a liquid crystal ingredient in a magnetic field instead of there being no need of forming a conductive transparent electrode in 
the front face of a glass substrate 513,514, and making electric field act in the process of the above (8). 

[0146] In addition, a hologram component may be produced by optical induction phase separation using the mixture of the photopolymer 
and liquid crystal polymer which have sensibility to a specific wavelength field as a hologram ingredient 27. 

[0147] Moreover, in the gestalt of this operation, although the optical axis and incoming beams which are defined as a normal of a glass 
substrate 513,514 were in agreement in general, it does not necessarily need to be in agreement. 

[0148] As a hologram component used for the above polarization separation components, a thing as shown, for example in drawing 18 
can also be used. This hologram component 521 is formed using the optical medium 522 which has refractive-index anisotropics, such 
as liquid crystal, and since thickness is as thick as about 10 micrometers, refractive-index distribution is periodically distributed also in 
the thickness direction. For this reason, it has the property which a diffraction operation changes with polarization directions, and 
shows high diffraction efficiency In the one direction as a diffraction operation. 
[0149] Hereafter, this hologram component 521 is explained in full detail. 

[0150] This interior of a component has the layer structure in which the layer which inclined to the thickness direction was periodically 
formed from the front face as for which light carries out incidence. Mutually, by one side is arranged so that the inclination 

of the optical axis of the optical medium 522 which has a refractive-index anisotropy may become parallel to the front face of the 
hologram component 521, and another side is perpendicularly arranged to a front face. 

[0151] Since it will become an extraordinary ray when the polarization direction of the light is parallel to the optical axis of the optical 
medium 522 if light carries out incidence to the optical medium 522 which has the above-mentioned refractive-index anisotropy, the 
value of Ne is shown as a refractive index. Moreover, when the polarization direction is perpendicular to the optical axis of the optical 
medium 522, it becomes an ordinary ray, and the refractive index of No will be shown. Here, it is Ne>No. 
[0152] Next, in the hologram component 521 shown In drawing 18 , behavior when light which has the polarization direction 
perpendicularly to space is made into an ordinary ray and such light carries out incidence to the hologram component 521 by making 
into an extraordinary ray light which has the polarization direction to space and a parallel direction is explained. 

[0153] First, when an ordinary ray carries out incidence, the polarization direction becomes perpendicular also to the optical axis of 
which optical medium 522 which constitutes each class. For this reason, regardless of the sense of the optical axis between each class, 
the refractive index in each class serves as No. That is, since it is equal to a medium with uniform No existing, a refractive index will 
not receive an operation of diffraction, but as shown in this drawing, it will penetrate the ordinary ray which carries out incidence to 
this as it is. 

[0154] On the other hand, when an extraordinary ray carries out Incidence, the optical axis of the optical medium 522 which has a 
refractive-index anisotropy becomes parallel [ the polarization direction of incident light ] to an optical axis in the layer arranged to 
plane of incidence and parallel. For this reason, when passing the layer which has the refractive index of Ne, it corresponds. Moreover, 
since the optical axis of the optical medium 522 corresponds to a perpendicular layer to the plane of incidence of the hologram 
component 521 when the polarization direction is perpendicular to an optical axis, this layer acts with what has the refractive index of 
No. Then, to an extraordinary ray, the hologram component 521 will pass two or more layers from which a refractive index differs 
periodically in the thickness direction which is a travelling direction of the incident light. Consequently, an incident ray will receive the 
so-called Bragg's diffraction operation light is condensed in whose specific direction corresponding to whenever [ tilt-angle / of this 
layer ], and the pitch of a period. So, as shown in this drawing, an extraordinary ray will change an optical path after passing the 
hologram component 521 corresponding to the layer structure formed in the interior of a component. 

[0155] That is, Bragg's diffraction conditions will be applied with constituting so that it may have periodic structure in the thickness 
direction as mentioned above. When the light which has a certain wavelength carries out incidence of this to each class which forms 
periodic structure, the light scattered about on each class produces the phenomenon whose dispersion component suits in the specific 
direction corresponding to the pitch between the wavelength and incidence include angle, and a layer in slight strength. This will be 
called Bragg's diffraction conditions, such conditions will serve as a three-dimension-configuration to the conventional two-dimensional 
diffracted-light study component, and it will have an operation of blaze-izing (light is converged in the one direction). 
[0156] Therefore, compared with the conventional diffracted-light study component, diffraction efficiency can be raised by leaps and 
bounds, and 100% of effectiveness Is theoretically possible. Even if a top also takes the loss in halfway etc. into consideration, it can 
actually expect 90% or more of effectiveness, on the other hand, with the two-dimensional diffracted-light study component which 
consists of a binary, since until [ high order ] diffraction of the diffracted wave will be carried out at bilateral symmetry including zero- 
order, the highest also becomes about 40% and the diffraction efficiency to the primary direction serves as a value low as a rate to the 
total quantity of light which passes a component. 

[0157] The count result of the theoretical diffraction efficiency of the hologram component 521 is shown in drawing 19 based on the 
analysis of "bell system technology Jay" (H. Kogelnik. (Bell Syst.Tech. J., 48 and 1969, pp.2909- 2947)). Diffraction efficiency is the rate 
of the quantity of light diffracted In the primary direction over the total amount of incident light. The various parameters of a 
diffracted-light study component are collectively shown in Table 1. 
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[0158] In drawing 19 , (a) Is a dependency whenever [ change / of diffraction efficiency when whenever / incident angle / shifts from 
the Bragg angle /. i.e. incident angle of diffraction efficiency, ]. and (b) shows change, i.e., the incident wave length dependency of 
diffraction efficiency, when incident wave length shifts from a design value. 

[0159] It is equivalent to effectiveness when the flux of light which carries out incidence to the hologram component 521 about the 
angular dependence of drawing 19 (a) shifts from parallel light (when an incident angle shifts from a predetermined include angle), and 
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corresponds to examination of the effectiveness at the time of the lighting by the source of the white light etc. about the incident wave 
length dependency of drawing 19 (b). It is expectable by setting up various parameters suitably that theoretical diffraction efficiency 
obtains 1, I.e., about 100% of high diffraction efficiency, to be shown in this drawing. Moreover, according to this drawing, about 
wavelength, a property is a flat to near **100nm. and high effectiveness can be expected also to the white light. 
[0160] In addition, although 90 degrees of opticals axis of the optical medium 522 which constitutes the hologram component 521 
inclined between adjacent layers and the case where a refractive-index difference was the largest was shown by drawing 18 , it is also 
possible to set a refractive-index difference as the mean value of No from Ne by setting this include angle as arbitration. Moreover, it 
is also possible by choosing the refractive-index distribution using this to adjust diffraction efficiency. 

[0161] Moreover, a configuration which shifts the direction which divides the field of the hologram component 521 into some, and 
diffracts it. respectively is also possible. 

[0162] Furthermore. R;red (0.65 micrometers), G which constitute the white light : Green (0.55 micrometers) The layer which has 
different periodic structure according to each of each main wavelength of blue (0.45 micrometers) extent, an include angle, etc. is 
formed, and the laminating of these is carried out. B : constitute the hologram component 521 or Or a configuration which eases the 
effect of wavelength dispersion or angular dependence is also possible by superimposing such structures and recording in the hologram 
component 521. 

[0163] Next, the production approach of the hologram component 521 is explained. 

[0164] First. ITO is formed as a transparent conductive electrode on one pair of each glass substrates. 

[0165] Next, after washing these substrates and removing adhering dust it heat-treats by applying the orientation film which consists 
of a macromolecule. for example, polyimide, with a spin coat method etc.. and the orientation film is formed on a substrate. 
[0166] Then, after performing rubbing processing of the specific direction to the above-mentioned orientation film with a roller etc.. a 
seal is printed around one substrate and it is made to distribute a bead with a diameter of 5 micrometers - about 20 micrometers to 
the substrate of another side. These two substrates are stuck so that the direction of rubbing may become a pair mutually, and an 
empty eel is constituted. 

[0167] The liquid crystal which has a forward dielectric anisotropy is injected into the above-mentioned empty eel as an optical medium 
522 which has a refractive-index anisotropy. In addition, it is also possible to use the liquid crystal which has a negative dielectric 
anisotropy. A thing with the property that the photopolymerization nature liquid crystal monomer or the liquid crystal polymer for which 
a bridge can be constructed [ optical ] was contained, liquid crystal hardens by the optical exposure of the wavelength of the ultraviolet 
region around 360nm more in detail, and the direction of a liquid crystal molecule is fixed is used for the above-mentioned liquid crystal. 
Although the above-mentioned impregnation can also be performed in an atmospheric-air ambient atmosphere at a room temperature, 
you may carry out pouring in in a 40 degrees C - about 60 degrees C elevated temperature and a vacuum etc. 
[0168] If an inlet and near degassing opening are closed with encapsulant to the eel after pouring in liquid crystal, a liquid crystal 
sample will be completed. 

[0169] An interference fringe is exposed to the liquid crystal sample produced as mentioned above. 

[0170] First, exposure by the interference fringe as 1st exposure process is performed by arranging the above-mentioned liquid crystal 
sample in the production location (position of an aligner) of optical system, and closing a shutter in the condition that the shutter for 
adjusting the exposure time is closed and there is no optical exposure, time amount [ predetermined ], for example, after opening wide 
a grade for 1 minute. 

[0171] The wavelength outputted as the light source for forming the above-mentioned interference fringe from Ar (argon) laser whose 
exposure reinforcement is 50mW - about lOOmW, for example can use the laser beam around 360nm. After extending this laser beam 
with a beam with a diameter of 30mm - about 50mm with a beam expander etc., a beam splitter etc. divides into a 2-way, an 
interference fringe is formed through the optical path set up combining the mirror etc., and a liquid crystal sample is irradiated. It is 
made for this interference fringe to become for example, 1-micrometer pitch extent by adjusting the above-mentioned mirror etc. in 
the location where the liquid crystal sample has been arranged. 

[0172] The liquid crystal of the field which belongs to a bright section with the optical high reinforcement in the interference fringe 
formed in the liquid crystal sample of interference of the 2 flux of lights of laser by the above-mentioned exposure hardens, and a 
molecule shaft is fixed in the direction in which orientation of the liquid crystal molecule was carried out in early stages with the 
orientation film. That is, when using the liquid crystal which has a forward dielectric anisotropy as mentioned above, for example, in 
eariy stages, orientation of the liquid crystal molecule is uniformly carried out in the direction parallel to a glass substrate, and this 
condition will be saved in the field of the bright section of an interference fringe. On the other hand, in the field of the umbra of an 
interference fringe, since it is low compared with a bright section, optical reinforcement hardly hardens a liquid crystal molecule at this 
1st exposure process. 

[0173] Next, the alternating current electric field of five (v/micrometer) extent are first impressed to the ITO inter- electrode as a 
transparent conductive electrode formed inside two glass substrates of a liquid crystal sample as 2nd exposure process. It inclines in 
the direction perpendicularly formed to a glass substrate by the liquid crystal molecule which is not hardened [ of the field which was 
the umbra of said interference fringe ] by this electric-field impression. Since the include angle of the inclination at this time is 
proportional to the electric field to impress, whenever [ desired tilt-angle ], i.e., a refractive-index difference, can be given by adjusting 
the magnitude of electric field. 

[0174] By interrupting one side of the laser beams which are in the condition which impressed the electrical potential difference as 
mentioned above, for example, were divided by the beam splitter, the grade exposure of the light of uniform intensity distribution in 
which an interference fringe is not formed is carried out, for example for 5 minutes all over a liquid crystal sample, and the whole field 
which was the umbra which is not hardened [ said ] is stiffened completely. 

[0175] The hologram component 521 which has structure as shown by drawing 18 by performing the 1st above exposure process and 
the 2nd exposure process is produced. 

[0176] Moreover, the eel was produced using the glass substrate which formed a transparent electrode like ITO here, and by impressing 
electric field in the 2nd exposure stroke explained the case where the direction of a liquid crystal molecule was changed fi-om an initial 
valve position. It is also possible to change the direction of a liquid crystal molecule by impression of a field, to perform the 2nd 
exposure process, not using a transparent electrode as other approaches, and to produce the hologram component 521. 
[0177] Furthermore, how to set up and expose the polarization direction of Ar laser to irradiate so that 90 degrees may differ in the 1st 
exposure process and the 2nd exposure process is also considered. When the linearly polarized light is irradiated as the light source to 
poly membranes, such as orientation film, the molecule which has turned the principal chain (or side chain) in the polarization direction 
out of the macromolecule which is carrying out orientation at random mainly absorbs light, and an optical anisotropy discovers the 
photoreaction on a lifting and its film. In polymeric materials etc., it is controllable by the include angle which the polarization direction 
where the photoreaction process (photoisomerization. photopolymerization, photolysis) of the macromolecule is irradiated and 
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macromolecule of light make. 

[0178] Therefore, it is also possible to perform setup of the orientation condition in early stages of liquid crystal, migration of the liquid 
cr/stal molecule in the 1st and 2nd exposure process, etc. by controlling the polarization direction of the light of the ultraviolet region 
which constitutes an interference fringe here. 

[0179] When the polarization direction which carries out incidence of the diffraction efficiency of the component produced as 
mentioned above using helium-Ne laser was changed and was measured, the permeability to an ordinary ray is just over or below 98%, 
and had high permeability. Moreover, the diffraction efficiency to the primary direction over an extraordinary ray is also about 90%, and 
the good result was obtained. Therefore, it was checked that the diffracted-light study component produced here has a high 
polarization separation property and diffraction efficiency. 

[0180] in addition, the thing for which the optically uniaxial crystal which has the electro-optical efTects, such as lithium niobate. and 
KD2 P04, beta-BaB 204, PLZT, etc. other than liquid crystal is used as an optical medium which has a refractive-index anisotropy — 
possible — moreover, KTiP04 etc. — by using the medium which has various refractive-index anisotropies including the optical crystal 
of biaxial nature etc., it is also possible to acquire the same effectiveness. 

[0181] (Gestalt 2-2 of operation) Other examples of the polarization separation component constituted using the hologram component 
are explained. 

[0182] As this polarization separation component 530 is shown in drawing 20 . the same hologram component 532 is formed in the front 
face of a total reflection mirror 531 as the gestalt 1 of said operation or the gestalt 2-1 of operation showed. Here, when the hologram 
component of the gestalt 1 of operation is used, it is used where a predetermined electrical potential difference is impressed between 
ITO(s). 

[01 83] To the optical axis of a reflector 534 which reflects the light from the lamp 533 of the light source, the above-mentioned total 
reflection mirror 531 and the hologram component 532 are arranged so that the include angle whose normal is 45 degrees may be 
made. 

[0184] the account of a top — the light (it considers as S polarization light) which has the polarization direction in the direction 
perpendicular to the space of this drawing serves as an ordinary ray, and this hologram component 532 is arranged so that the light (it 
considers as P polarization light) which has the polarization direction in the direction parallel to space may serve as an extraordinary 
ray. Moreover, this hologram component 532 makes the extraordinary ray which carried out incidence by the 45-degree incident angle 
diffract so that it may become a slightly larger outgoing radiation angle than 45 degrees, and it is set up so that outgoing radiation may 
be carried out. 

[01 85] Thus, by being constituted, to the hologram component 532, as the gestalt of said the operation of each explained, S polarization 
light which be an ordinary ray be influenced of the refractive-index distribution which consist of periodic structure of a component, but 
show the same property as the time of passing the medium of an isotropic uniform refractive index. So, the hologram component 532 is 
penetrated as it is, it is reflected by the total reflection mirror 531, and S polarization light penetrates and carries out outgoing 
radiation of the hologram component 532 again. That is, by the total reflection mirror 531. 90 degrees of travelling directions are bent 
and they carry out outgoing radiation of the S polarization light. 

[0186] On the other hand, to the hologram component 532. refractive-index distribution of the periodic structure formed in the 
hologram component 532 becomes irregular, and P polarization light which is an extraordinary ray is diffracted, and carries out outgoing 
radiation on a slightly larger outgoing radiation square as mentioned above than 45 degrees. 

[0187] Therefore, the light by which outgoing radiation was carried out through the reflector 534 is separable into the outgoing radiation 
light from which a travelling direction differs slightly with S polarization light and P polarization light from a lamp 533 with this 
polarization separation component 530. 

[0188] (Gestalt 3-1 of operation) The example of the polarization sensing element constituted using the polarization separation 
component of the gestalt 2-2 of said operation is explained. The polarization direction from the light source arranges and outputs a 
random light to the polarization light of a predetermined direction, and this polarization sensing element is used for polarization lighting 
systems, such as a liquid crystal display component of a polarization mold, etc. 

[0189] Drawing 21 is the explanatory view showing the configuration of the polarization lighting system containing the polarization 
sensing element 540. 

[0190] As a lamp 533, a fluorescent lamp, a xenon lamp and a metal halide lamp, a mercury lamp, LED and FED, a laser beam, inorganic, 
or an organic EL device is used. The light from a lamp 533 turns into abbreviation parallel light by the reflector 534, and carries out 
outgoing radiation. Incidence of this abbreviation parallel light is carried out to the polarization separation component 530, as the 
gestalt 2-2 of operation explained, it dissociates so that travelling directions may differ slightly with S polarization light and P 
polarization light, and outgoing radiation of it is carried out fi-om the polarization separation component 530. 

[0191] Incidence of S polarization light and P polarization light which carried out outgoing radiation from the polarization separation 
component 530 is carried out to each lens 542a of the 1st lens group (eye lens of the 1st fly) 542 which constitutes an integrator 541, 
respectively, and it is condensed by mutually different predetermined field in each lens 543a of each lens and the 2nd lens group (eye 
lens of the 2nd fly) 543 which makes 542a pair according to each incident angle. 

[0192] While being set as the field which carries out each lens 543a in general for 2 minutes, as for the predetermined field where the 
above-mentioned S polarization light and P polarization light are condensed, the phase contrast plate 544 which is 1/2 wavelength 
plate is periodically formed in the rear-face side (travelling direction side of light) of each lens 543a in the field to which P polarization 
light is condensed. Then, while carrying out outgoing radiation of the S polarization light which carried out incidence to the 2nd lens 
group 543 as an S polarization light as it is. through the phase contrast plate 544. 90 degrees of P polarization light rotate, and the 
polarization direction is changed into S polarization light, and carries out outgoing radiation of them. That is. any polarization light is 
arranged with S polarization light, and carries out outgoing radiation. 

[0193] Incidence of this S polarization light is carried out to the image display component (light valve) 547 as the in general parallel flux 
of light through the field lens 545 and a condenser lens 546. and it is used for image display. 

[0194] It was confirmed that efficiency for light utilization Improves by about 1.2 to 1.6 times when the hologram component 532 and 
the phase contrast plate 544 perform polarization conversion, and the function of the polarization sensing element 540 using the 
above-mentioned hologram component 532 is excellent in the case where it does not use with the case where the above hologram 
components 532 and the phase contrast plate 544 are used when the quantity of light which carries out incidence to the image display 
component 547 is measured. 

[0195] (Gestalt 3-2 of operation) The example of the polarization sensing element which the polarization separation component 
explained with the gestalt 3-1 of said operation is prepared into the optical path between the 1st lens groups and the 2nd lens groups 
which constitute an integrator, and arranges the polarization direction is explained. In addition, in the gestalt of this operation etc.. 
about the component which has the same function as the gestalt 3-1 grade of said operation, the same sign is attached suitably and 
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detailed explanation is omitted. 

[0196] Drawing 22 is the explanatory view showing the configuration of the polarization lighting system containing the polarization 
sensing element 545. 

[0197] Incidence of the abbreviation parallel light from a reflector 534 is carried out to the polarization separation component 530 
through the 1st lens group 542 which constitutes an integrator 541. As the gestalt 2-2 of operation explained, it dissociates so that 
travelling directions may difFer slightly with S polarization light and P polarization light, and outgoing radiation of the flux of light which 
carried out incidence to the polarization separation component 530 is carried out from the polarization separation component 530. 
[0198] S polarization light and P polarization light which carried out outgoing radiation from the polarization separation component 530 
are condensed by the field in each lens 543a of the 2nd lens group (eye lens of the 2nd fly) 543 which constitutes an integrator 541 
where the phase contrast plate 544 is formed in the rear-face side, or the field which is not prepared, respectively. Then, like the 
gestalt 3-1 of said operation, while carrying out outgoing radiation of the S polarization light as an S polarization light as it is. through 
the phase contrast plate 544, 90 degrees of P polarization light rotate, and the polarization direction is changed into S polarization light, 
and carries out outgoing radiation of them. That is. any polarization light is arranged with S polarization light, and carries out outgoing 
radiation. 

[0199] Thus. efHciency for light utilization can be raised by the constituted polarization sensing element 545 as well as the gestalt 3-1 
of operation. 

[0200] (Gestalt 3-3 of operation) The example of other polarization sensing elements for which the same hologram component as the 
gestalt 1 of said operation or the gestalt 2-1 of operation showed was used is explained. 

[0201] Drawing 23 is the explanatory view showing the configuration of the polarization lighting system containing the polarization 
sensing element 550. Between the same hologram components 551 and total reflection mirrors 531, the phase contrast plate 551 which 
is a quarter-wave length plate is formed, and the polarization sensing element 550 of this polarization lighting system is constituted as 
the gestalt 1 of said operation or the gestalt 2-1 of operation showed. 

[0202] Incidence of the light wave containing P polarization light and S polarization light from a lamp 533 is carried out to the hologram 
component 551. and P polarization light is diffracted according to refractive-index distribution of a diffracted-light study component 
etc.» as the gestalt 1 grade of operation explained, it has a course bent and carries out outgoing radiation in the direction shown with 
the alternate long and short dash line of this drawing. 

[0203] On the other hand, the hologram component 551 is penetrated as it is. and it is reflected by the total reflection mirror 531 
through the phase contrast plate 552, and the 90 degrees of the polarization directions will change to the time of incidence in the 
process in which a phase plate 552 is passed again, and incidence of the S polarization light will be carried out to the hologram 
component 551 as a P polarization light. Although the direction of incidence at this time becomes settled by arrangement with a total 
reflection mirror 531 and a reflector 534. as it becomes the conditions [ conditions / of Bragg / over the periodic structure where this 
was formed in the interior of the hologram component 551 / diffraction ] shifted, it is made to penetrate without reflecting the light in 
which the hologram component 551 carried out incidence. That is, if the incident angle to a hologram component shifts from a 
predetermined include angle to some extent as said drawing 19 (a) explained the angular dependence of diffraction efficiency, 
effectiveness may almost be set to 0, and may be not producing a diffraction operation but penetrating, and the above-mentioned 
predetermined include angle can be set up according to the formation conditions of a diffracted-light study component. Then, it is 
reflected by the total reflection mirror 531 and the flux of light changed into P polarization light by the phase contrast plate 552 can 
penetrate the hologram component 551 as it is, without diffracting. In addition, it is possible to make it also make it in agreement with 
the propagation direction of P polarization light which was made to diffract and was directly diffracted with said hologram component 
551 in general. 

[0204] As mentioned above, as for the light wave from a lamp 533, P polarization light is diffracted by the hologram component 551. and 
S polarization light which penetrated the hologram component 551 can acquire the abbreviation parallel flux of light to which the 
polarization direction was equal by penetrating and carrying out outgoing radiation of a total reflection mirror 531 and the back 
hologram component 551 changed into P polarization light by the phase contrast plate 552. 

[0205] When efficiency for light utilization was searched for like the gestalt 3-1 of operation about the above-mentioned polarization 
lighting systiem. compared with the case where the hologram component 551 and the phase contrast plate 552 are not used, about 1.2 
to 1.5-time efficiency for light utilization was able to be acquired. 

[0206] Moreover, according to the above configurations, since polarization conversion can be made to perform only by the simple 
laminated structure of a hologram component, the phase contrast plate 552. and a total reflection mirror 531, combination with the 
optical system of an integrator etc. is easy, and usable to broad optical-system equipment. Since what is necessary is just to use the 
mirror which replaced with the mirror and was equipped with the hologram component in applying to the equipment beforehand 
equipped with the clinch mirror like the color picture display which is equipped with two dichroic prisms and performs color separation 
and color composition especially, efficiency for light utilization can be raised without causing the increment in components mark etc. 
[0207] (Gestalt 3-4 of operation) The example of the polarization sensing element of further others for which the same hologram 
component as the gestalt 1 of said operation or the gestalt 2-1 of operation showed was used is explained. 

[0208] The polarization lighting system containing the polarization sensing element 560 as shown in drawing 24 was constituted using 
the same hologram component 561.562 of two sheets as the gestalt 1 of said operation or the gestalt 2-1 of operation showed. 
[0209] Incidence of the flux of light containing P polarization light and S polarization light from a lamp 533 is carried out to the 
hologram component 561 through a reflector 534, and S polarization light is penetrated as an abbreviation parallel light as it is. 
Moreover, P polarization light is diffracted by the principle stated in the gestalt 1 grade of operation by the hologram component 562 so 
that the 90 degrees of the propagation directions may change in general. 

[0210] Incidence of this light wave is further carried out to the hologram component 562. it is diffracted simtlariy here, and the 
propagation direction carries out outgoing radiation so that it may become in general equal to the direction of the flux of light reflected 
from the early reflector 534. Then, the phase contrast plate 563 which is 1/2 wavelength plate is penetrated, the 90 degrees of the 
polarization directions rotate and they carry out outgoing radiation as an S polarization light wave. That is, outgoing radiation of the 
light wave which was emitted from the lamp 533 and diffracted with the hologram component 561 is carried out as the abbreviation 
parallel flux of light to which the light wave which penetrated the hologram component 561. and the polarization direction were equal 
with the diffracted-light study component 562 and the phase contrast plate 563. 

[0211] When the rate of reuse of the light wave in the hologram component 562 of the above polarization lighting systems was 
measured, the flux of light changed into S polarization light whose percentage on the strength is about 90% in general to the flux of light 
from the hologram component 561 as the flux of light from the hologram component 562 was acquired. 

[0212] The advantage of using the hologram component 561,562 as mentioned above is that it is possible to set the separation angle in 
the case of performing polarization separation as arbitration. That is, like usual, when you try to make it perform polarization separation 
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combining a polarization beam splitter and a total reflection mirror, in order to bend the 90 degrees of the propagation directions. It is 
necessary to lean 45 degrees of reflectors to incident light (equivalent to theta in drawing 24 ). Therefore, the magnitude of the 
reflector and the magnitude of the part equivalent to an inclination are needed in the depth direction, and the constraint in the 
thickness direction becomes large in the equipment using the polarization lighting system. 

[0213] On the other hand, when a hologram component is used as mentioned above Since it is possible to set polarization part 
elongation as arbitration according to the refractive-index distribution formed in the interior, While becoming possible to lean and 
arrange a diffracted-light study component at 45 degrees or less to a perpendicular flat surface to incident light and being able to set 
up theta in drawing 24 at the small include angle of 45 degrees or less Since polarization conversion optical system can be constituted 
from arranging the hologram component of each other in a pair In parallel, the magnitude of the depth direction can be decreased 
sharply. For this reason, the configuration in a thin shape is attained and the polarization light by which polarization conversion was 
carried out can realize compact systems (a lighting system, image display device, etc.) In combination with Illumination-light study 
systems, such as an Integrator by which Incidence Is carried out. 

[0214] (Gestalt 3-5 of operation) The same hologram component Is used and the example of the polarization sensing element which 
arranges the polarization direction of the light outputted from the Integrator which has the 1st lens group and the 2nd lens group is 
explained as the gestalt 1 of said operation or the gestalt 2-1 of operation showed. 

[0215] The same hologram component 571.572 as the gestalt 1 of said operation or the gestalt 2-1 of operation showed was made Into 
the pair, as shown in drawing 25 . two or more sets have been arranged, and the polarization lighting system containing the polarization 
sensing element 570 was constituted. In addition, this drawing shows the example which constituted the projection mold image display 
device combining the image display component 577 or the projector lens 578 grade. 

[0216] Incidence of the light wave containing P polarization light transmitted from the 1st lens group in an integrator which is not 
illustrated and S polarization light is carried out to the 2nd lens group 571, and it has the flux of light extracted and carries out 
incidence to the hologram component 572 corresponding to each lens 571a of the 2nd lens group 571. Penetrating S polarization light 
as It is here, P polarization light is diffracted and carries out Incidence to the next hologram component 572. And it diffracts further 
here and spreads in the direction in general equal to previous S polarization light, and 90 degrees rotates, and the polarization direction 
is changed into S polarization light by the phase contrast plate 574 which is 1/2 wavelength plate, and carries out outgoing radiation 
with It. 

[0217] The polarization direction Is arranged and outgoing radiation of the light wave which was performed for every group of the each 
hologram component 572,573 and the phase contrast plate 574 with which these processes have been arranged at plurality, and passed 
the 2nd lens group 571 Is carried out. Moreover, in order to extract and use the flux of light combining an integrator, the width efface 
of the flux of light from the light source also becomes possible [ performing polarization conversion ]. without changing a lot. 
[0218] After it carries out Incidence of the flux of light with which the polarization direction was arranged as mentioned above to the 
image display components 578, such as a liquid crystal display component of a polarization mold, as the parallel flux of light with the 
field lens 575 and a condenser lens 576 and intensity modulation is carried out for every pixel, expansion projection of it is carried out 
on a screen 579 with the projection lens 579. 

[0219] About the case where it does not carry out with the case where the above polarization sensing elements 570 perform 
polarization conversion, when the brightness on a screen was measured, when polarization conversion was performed, brightness was 
increasing about 30%, and the bright image was able to be obtained. 

[0220] (Gestalt 3-6 of operation) The example of the polarization sensing element of further others for which the same hologram 
component as the gestalt 1 of said operation or the gestalt 2-1 of operation showed was used is explained. 

[0221] One pair of the same polarization sensing elements 560 as the gestalt 3-4 of said operation are formed so that it may be 
applicable to the optical axis of a reflector 534, and you may make it constitute the polarization sensing element 590, as shown in 
drawing 26 . Thus, since a reflector 534 Is arranged for example, in the center of the cross direction of a polarization lighting system by 
constituting and equal space is formed in both sides, airangement of other components in the equipment with which this polarization 
lighting system is applied etc. becomes easy. 

[0222] (Gestalt 4-1 of operation) The example which constituted the projection mold image display device constituted using the 
polarization separation component 510 of the gestalt 2-1 ( drawing 13 ) of said operation is explained. As a hologram component which 
constitutes the above-mentioned polarization separation component 510. what was shown with the gestalt 1 of operation or the gestalt 
2-1 ( drawing 10 . 18 grades) of operation is applicable. Here, when the hologram component of the gestalt 1 of operation is used. It is 
used where a predetermined electrical potential difference Is impressed between rTO(s). 

[0223] The projection mold image display device 600 is equipped with a lamp 533. a reflector 534. the polarization separation 
component 510, and the polarization lighting system 601 that consists of integrators as shown in drawing 27 . Reflect the output flux of 
fight from a lamp 533 by the reflector 533. and the polarization separation component 510 and an integrator 541 are minded for the 
output flux of light beta after reflection. For example, an image is displayed by carrying out expansion projection of the flux of light by 
which was made to carry out incidence to the image display components 547, such as a transparency mold liquid crystal panel, and 
intensity modulation was carried out on a screen (un-illustrating) with the projection lens 602. 

[0224] Next, the polarization separation component 510 and integrator which are used for this projection mold image display device 600 
are explained. While the polarization separation component 510 used by this invention consists of the 1st hologram component 511 and 
the 2nd hologram component 512, makes P polarization light go straight on and is made to penetrate at 0 degree of output angles as 
the gestalt 2-1 of operation explained, it outputs S polarization light on the output square of -7 degrees of abbreviation. 
[0225] moreover, every which constitutes the 1st lens group (eye lens of the 1st fly) 542 — every from which the 1st microlens 
constitutes the 2nd lens group (eye lens of the 2nd fly) 543, respectively — image formation of the image of a lamp is carried out to 
the 2nd lens. Image formation of P polarization light gamma and the S polarization light delta is carried out to a different location In that 
case. For example, the phase contrast plate 544 which is 1/2 wavelength plate (lambda/2 plate) as a plane-of-polarization rotation 
means Is formed, and S polarization light delta which penetrated this phase contrast plate 544 is changed into abbreviation P 
polarization light, and Is outputted to the part in which S polarization light delta carries out Image formation. In addition. It is determined 
by the polarization direction of the polarizing plate with which the image display component 547 is equipped whether to rotate plane of 
polarization to which polarization component of P polarization light gamma and the S polarization light delta. 
[0226] The homogeneity of the brightness of a display image is secured by [ of a display image field / in / for the image of each 
microlens with which the above-mentioned 2nd lens group 543 constitutes the 1st lens group 542 / the image display component 547 ] 
carrying out image formation over the whole surface mostly. 

[0227] By constituting the above polarization lighting systems 601, the unpolarized light outputted from a lamp 533 can be efficiently 
changed into P polarization light, and it becomes possible to realize high projection effectiveness. Moreover, production can constitute 
the above polarization separation components 510 easily and cheaply. Moreover, since the dimension of the direction of an optical axis 
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is small, the polarization separation component 510 can constitute easily the polarization separation component which has high 
separation efficiency compactly. Moreover, the projection mold image display device of high efficiency for light utilization is easily 
realizable by using the above polarization separation components. 

[0228] In addition, if arrangement of a lamp 533 and a reflector 534 is changed, polarization sensing-element 530 grade as shown in the 
gestalt 3-1 to 3-3 ( drawing 21 -23) of operation can also be used. 

[0229] Moreover, as the above-mentioned lamp 533. although a metal halide lamp, a halogen lamp, a xenon lamp, an extra-high pressure 
mercury lamp. etc. can be used, it is desirable that luminescence area size uses a small thing. 

[0230] (Gestalt 4-2 of operation) It has the optical element of three image display components of a transparency mold, and color- 
separation systems and color composition systems, and the example of the image display device of the so-called projection mold of 3 
plate methods which can display a color picture is explained. 

[0231] The color composition system element 620 of the color^separation system element 610 shown in drawing 28 (a) caudad shown 
■i^ drawing 28 (b) is formed, and this image display device is constituted. 

[0232] The above-mentioned color-separation system element 610 is equipped with the polarization lighting system 601 containing the 
same polarization sensing element as the gestalt 4-1 of said operation showed, a dichroic prism 611, and total reflection mirrors 612- 
614. is constituted, and decomposes into the light of each wavelength of R (red), G (green), and B (blue) the light outputted from the 
polarization lighting system 601. On the other hand, the color composition system element 620 is equipped with total reflection mirrors 
621-623, the image display components 624-626, a dichroic prism 625. and a projector lens 628, is constituted, and after the light of 
each wavelength drawn from the color-separation system element 610 passes the image display components 624-626. color 
composition is performed and it projects an image on a screen 629 with a projector lens 628. 

[0233] In this image display device, mostly, as having been outputted through the reflector 534 from the lamp 533 explained [ the 
parallel flux of light ] with the gestalt 4-1 of said operation, while the polarization direction was arranged by the polarization separation 
component 510 and the integrator 541, after making it maintained at the homogeneity in the field of the flux of light, incidence is carried 
out to a dichroic prism 611. The Alter of the wavelength of each band has composition formed in the interior, corresponding to said 
wavelength filter, it is decomposed into the light corresponding to each wavelength of R, G, and B which are the three primary colors of 
a color, and this dichroic prism 611 carries out outgoing radiation of the white light from the polarization lighting system 601 in the 
direction shown by the arrow head alt over this drawing, respectively. Here, although this has the same function as the case where the 
dichroic mirror of a two-sheet configuration is used, since disassembly of a color is possible, the above-mentioned dichroic prism 611 
can constitute a compact display, without using space large for a prism configuration. 

[0234] It is reflected by total reflection mirrors 612-624. and the light of each color which carried out outgoing radiation from the 
above-mentioned dichroic prism 611 is led to the color composition system element 620 by the side of a lower part. After 90 degrees 
of travelling directions change total reflection mirrors 621-623 with ** in general, it is reflected and intensity modulation of the light of 
each color led to tone shaping 620 from the color-separation system element 610 is carried out by the image display components 
624-626 of the transparency mold corresponding to the light of each color, incidence of it is carried out to a dichroic prism 627. This 
dichroic prism 627 has a function contrary to said dichroic prism 611. performs color composition of light which divided and carried out 
incidence to the light of each color of R, G, and B, respectively, and the compounded light is turned in the direction of ** and a 
projector lens 628, and it carries out outgoing radiation. With the projection lens 628. it is projected on the light which carried out 
outgoing radiation from the dichroic prism 627 on a screen 629. and it is displayed as an expanded image. 

[0235] By preparing the polarization sensing element which arranges the polarization direction of the flux of light outputted from the 
reflector 534 as mentioned above, efficiency for light utilization can be raised and the image display device which can display a bright 
image can be constituted. 

[0236] In addition, when applying a polarization sensing element etc. to the image display device which displays a color picture as 
mentioned above, it is in charge of production of a hologram component, and you may make it use the thing of the structure which 
carried out multiplex exposure by the interference fringe of the light by red, green, and blue light, or carried out the laminating of the 
hologram component optimized to the diffraction of the light of each color. 

[0237] Moreover, it replaces with the above-mentioned polarization separation component 510 and the phase contrast plate 544. and 
even if it uses polarization sensing-element 560 grade as shown in the gestalt 3-4 to 3-6 ( drawing 24 -26) of said operation, high 
efficiency for light utilization can be acquired similariy. 

[0238] Moreover, even If it arranges the above polarization sensing^-element 550 grades between an integrator 541 and a dichroic prism 
611, they can acquire the same effectiveness. Moreover, you may make it prepare three polarization sensing elements (and integrator) 
which made the polarization sensing-element 550 grade correspond to the light of each color between a dichroic prism 611 and the 
image display components 624-626 (i.e.. after color separation was carried out). In this case, since it is made to correspond to the light 
of each color and a polarization sensing element is prepared according to an individual, what was optimized so that the effect of 
wavelength dispersion might be reduced as a hologram component according to the wavelength of each color, i.e.. that [ in which the 
periodic structure corresponding to each wavelength was formed ] ?» etc.. can be used, and efficiency for light utilization can be 
raised further Moreover, you may make it form an Integrator after a dichroic prism 611 similariy. 

[0239] Moreover, if arrangement of a lamp 533 and a reflector 534 is changed, polarization sensing-element 540 grade as shown in the 
gestalt 3-1 to 3-3 ( drawing 21 -23) of operation can also be used. 

[0240] Even if it is the case where a reflector is prepared by the same arrangement as drawing 28 , a polarization sensing element 
Moreover, between a dichroic prism 611 and the image display components 624-626, namely. In preparing three polarization sensing 
elements (and integrator) made to correspond to the light of each color after color separation was carried out The above polarization 
sensing elements can be applied and the total reflection mirror 612 grade for leading the light of each color to tone shaping **** 620 
from the color-separation system element 610 can be made to serve a double purpose as a total reflection mirror 531 of a polarization 
sensing element in this case. And what was doubled with the wavelength of each color as a hologram component can also be used as 
mentioned above. 

[0241] In addition, the brightness on the screen of the image by which color composite was carried out when a polarization sensing 
element was prepared into each path after actually carrying out color separation was able to be made to increase about 30% compared 
with the case where a polarization sensing element is not used. As for this, the same was said of the above transparency molds and the 
reflective mold mentioned later in general. Thus, the polarization conversion using a diffracted-light study component is effective also 
to color display. 

[0242] Moreover, since the dependency of the polarization property by whenever [ incident angle / of a phase plate ] is amended in the 
configuration shown by drawing 23 , It Is also possible to use a means to change the thickness of the phase plate In a field. 
[0243] (Gestalt 4-3 of operation) The example of the image display device of the projection mold of 3 plate methods which can display 
a color picture with the gestalt 4-2 of said operation and a similar configuration using the image display component of a reflective mold 
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is explained. 

[0244] The color composition system element 630 of the coloi— separation system element 610 shown In drawing 29 (a) caudad shown 
in drawing 29 (b) is formed, and this Image display device is constituted. 

[0245] The same thing is used as the gestalt 4-2 of said operation showed the above-mentioned color-separation system element 610. 
On the other hand, the point that replace the color composition system element 630 with total reflection mirrors 621-623 compared 
with the gestalt 4-2 of operation, and polarization beam splitters 631-633 are formed differs from the point that replace with the Image 
display components 624-626 of a transparency mold, and the image display components 634-636 of a reflective mold are formed. 
[0246] Although the above-mentioned polarization beam splitters 631-633 reflect only the light of the predetermined polarization 
direction, since it is the light with which the polarization direction was arranged by the polarization sensing element, all light is reflected 
in general and they carry out incidence of the light actually drawn from the color-separation system element 610 to the image display 
components 634-636. The modulation of the above-mentioned polarization direction is changed into intensity modulation, and the light 
which carried out incidence to the image display components 634-636 is visualized, when the polarization direction is modulated and 
reflected according to each color specification image, incidence is again carried out to polarization beam splitters 631-633 and only the 
light of the predetermined polarization direction penetrates. Then, color composition is performed by the dichroic mirror 637 like the 
gestalt 4-2 of operation, and it is projected on an image by the screen 629 with a projector lens 628. 

[0247] Also in the image display component of the above reflective molds, by preparing the polarization sensing element which arranges 
the polarization direction of the flux of light too outputted from the reflector 534. efficiency for light utilization can be raised and the 
image display device which can display a bright image can be constituted. 

[0248] Moreover, in this image display device, various deformation which was explained with the gestalt 4-2 of said operation is 
possible similariy. 

[0249] (Gestalt 5-1 of operation) The example of the image display device equipped with the hologram component Is explained. 
[0250] The hologram component 702.703 which is a diffracted-light study component is formed in both sides of a liquid crystal device 
701, the light source 704 which has lamp 704a and reflector 704b in these tooth-backs side is established, and the image display device 
Is constituted, as shown in drawing 30 . 

[0251] Here, let light which has the polarization direction for the light which has the polarization direction in the direction parallel to the 
space of a drawing in the direction perpendicular to P polarization light and space be S polarization light in the following explanation. 
[0252] As lamp 704a of the above-mentioned light source 704, a fluorescent lamp, a xenon lamp and a metal hallde lamp, a mercury 
lamp, LED and FED, a laser beam, inorganic, or an organic EL device can be used, for example. Outgoing radiation of the light emitted 
from lamp 704a is carried out as an abbreviation parallel light by reflector 704b. As for this light source light. P polarization light and S 
polarization light are contained. 

[0253] The twist pneumatic liquid crystal which can twist the 90 degrees of the directions of a liquid crystal molecule, and consists of 
plane-of-lncidence [ of light ] and outgoing radiation side sides as the above-mentioned liquid crystal device 701. for example is used. 
The transparent electrode (unHllustrating) formed by the predetermined pattern is prepared in this liquid crystal device 701. and an 
electrical potential difference can be impressed now to liquid crystal for every pixel. So, in the pixel (ON) by which sufficient 
predetermined electrical potential difference (only electrical potential difference which can switch liquid crystal completely) is 
impressed to liquid crystal, torsion of a liquid crystal molecule is cleared and will be stood by the liquid crystal molecule isotropic to the 
plane of incidence of light (HOMEOTORO pick). For this reason, a liquid crystal device 701 is passed, with that polarization condition 
maintained, without the polarization direction receiving a modulation, if P polarization light carries out incidence to that pixel. On the 
other hand. In the pixel (OFF) by which the electrical potential difference is not impressed to liquid crystal, as for the liquid crystal 
molecule. 90 degrees is [ the sense of a liquid crystal molecule ] in the distorted condition from plane of incidence in the thickness 
direction to an outgoing radiation side. Then, if P polarization light carries out incidence to the pixel, the P polarization light will rotate 
90 degrees of the plane of polarization according to the twist pneumatic effectiveness which originates a liquid crystal device 701 in 
torsion of liquid crystal while passing through from plane of incidence to an outgoing radiation side. Therefore, after passing an OFF 
pixel, it becomes S polarization light and outgoing radiation will be carried out 

[0254] Moreover, the hologram component same as the above-mentioned hologram component 702.703 Is used as the gestalt 1 of said 
operation or the gestalt 2-1 of operation showed, for example. Here, when the hologram component of the gestalt 1 of operation's 
used, it is used where a predetermined electrical potential difference is impressed between n"0(s). This hologram component 702.703 
has the property which a diffraction operation changes with polarization directions as mentioned above, and shows high diffraction 
efficiency in the one predetermined direction as a diffraction property. 

[0255] Among the light which carried out incidence to the hologram component 702,703. in order that S polarization light may work as a 
part for abnormality Mitsunari. refractive-index distribution of the periodic structure formed in the hologram component 702,703 
becomes irregular, and, specifically, a travelling direction bends and carries out outgoing radiation of it to the upper part in drawing 30 . 
On the other hand, in order that P polarization light may act as a part for usual state Mitsunari to the hologram component 702.703, it 
is not influenced of the refractive-index distribution which consists of periodic structure of the hologram component 702.703. but 
shows the same behavior as the case where the medium of an isotropic uniform refractive index is passed. For this reason. P 
polarization light will pass the hologram component 702,703 as it is. 

[0256] Then, if the light containing P polarization light and S polarization light from the light source 704 carries out incidence to the 
hologram component 702. S polarization light is diffracted as mentioned above, and hardly carries out incidence to a liquid crystal 
device 701, but only P polarization light will penetrate the hologram component 702. and will carry out incidence of it to a liquid crystal 
device 701. As mentioned above, by ON pixel, while carrying out outgoing radiation of the P polarization light which carried out 
incidence to the liquid crystal device 701 with P polarization light, by the OFF pixel, it is changed into S polarization light and it carries 
out outgoing radiation. That is, the light which carries out outgoing radiation turns into a different polarization light according to ON of 
the pixel of the passage location, and OFF from a liquid crystal device 701 . 

[0257] If the light which carried out outgoing radiation from the above-mentioned liquid crystal device 701 carries out incidence to the 
hologram component 703, like the hologram component 702, S polarization light will be diffracted and only P polarization light will go 
straight on as it is. That is. the directions which carry out outgoing radiation of the light which passed each pixel of a liquid crystal 
device 701 from the hologram component 703 according to ON of a pixel and OFF will differ. So. since the light which passed the OFF 
pixel from the observer of the screen who checks by looking from a normal mostly carries out outgoing radiation of the image display 
device to the outside of a visual field region according to a diffraction operation of the hologram component 703, while not being 
checked by looking, the light which passed ON pixel goes the hologram component 703 straight on as it is, enters in an observer's 
visual field field, and is checked by looking as a ** pattern. 

[0258] Next, the example of the actually produced image display device is explained. 

[0259] In this image display device, it was made to carry out outgoing radiation of the light with a wavelength of about 0.55 micrometers 
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to a fluorescent lamp as the light source 704 using what let the filter of Green pass. As a liquid crystal device 701, what has the 
resolution of about 3 inches VGA (640x480) was used. The picture signal was inputted into this, and when [ of the display screen ] 
mostly observed from the normal (transverse plane), the image according to the picture signal inputted into a liquid crystal device 701 
was able to be checked by looking correctly- Contrast was about 10:1. Moreover, when the observation location was moved in the 
direction (upper part in drawing 30 ) which S polarization light which passed the hologram component 703 diffracts, the image which 
light and darkness reversed to the previous image was checked by looking. Without intercepting light which carried out incidence 
corresponding to the OFF pixel by constituting the hologram component 702.703 of the refractive-index distribution pattern which 
consisted of optical media which have a refi^active-rndex anisotropy as mentioned above combining a liquid crystal device 701 
(absorption), by carrying out outgoing radiation out of an observer's visual field field, an image can be displayed and an image display 
device with sufficient visibility can be produced. And generation of heat by the absorption of light does not arise like [ in the case of 
using a polarizing plate ]. 

[0260] In addition, the polarization direction of the light which passes liquid crystal according to the electrical potential difference can 
be set up by controlling the electrical potential difference impressed to each pixel like the middle condition of the above-mentioned P 
polarization light and S polarization light, i.e., elliptically polarized light. Since the light which carries out Incidence to the hologram 
component 703 at this time is divided into the component which goes straight on according to the applied voltage of each pixel, and the 
component diffracted, the display of halftone of it is also attained. 

[0261] Moreover, although the above-mentioned example explained the twist pneumatic type thing as a liquid crystal device 701, as 
long as it has the operation which modulates the polarization direction to incident light, the thing of which type may be used. Moreover, 
the super^twisted-nematic (STN) liquid crystal which has the include angle of torsion 90 degrees or more is available similarly, 
moreover, the thing from which the liquid crystal molecule is carrying out homogeneous orientation uniformly to the thickness direction, 
and becomes a homeotropic orientation to impression of electric field — or the same effectiveness can be acquired even if it uses the 
liquid crystal in VA (Vertical Aligne) modes^ such as what changes from a homeotropic orientation to homogeneous orientation. 
[0262] Furthermore, use of the ferroelectric liquid crystal from which the direction of the array of a liquid crystal molecule differs with 
the polarity of electric field, anttferroelectric liquid crystal, etc. is also possible. 

[0263] The above liquid crystal devices 701 are usually the same as that of the liquid crystal panel used as a liquid crystal display. 
Therefore, the above image display devices can be constituted only fi'om replacing the polarizing plate of a field before and after using 
it for the liquid crystal device with the hologram component 702,703 of this invention, and since other illumination systems, drive 
systems, etc. are applicable in the condition as it is, they are very excellent in versatility. 

[0264] (Gestalt 5-2 of operation) The image display device as shown in drawing 31 was constituted using the same hologram 
component 702,703 as the gestalt 5-1 of said operation. That is, arrangement of the light source 704 has been arranged near the 
bottom of the hologram component 702, and it considered as the so-called configuration of the side light which irradiates light from the 
slanting side. In addition, the light source 704 used for the fluorescent lamp what prepared the filter of Green like the gestalt 5-1 of 
operation. About other configurations, it considered as the same thing as the gestalt 5-1 of operation. 

[0265] In this image display device, among the light which carried out outgoing radiation from the light source 704, P polarization light 
penetrates the hologram component 702 as it is. and it does not carry out incidence to a liquid crystal device 701. Moreover, S 
polarization light is bent in general by 90 degrees to the display screen with the hologram component 702, and carries out incidence to 
a liquid crystal device 701. The polarization direction is modulated corresponding to the impression signal of a pixel, and incidence of 
the light which passes a liquid crystal device 701 is carried out to another hologram component 703. Here, S polarization light is 
diffracted by the upper part in this drawing, and outgoing radiation is carried out out of an observer's viewing area. P polarization light 
will pass the hologram component 703 as it is, and will be checked by looking by the observer. When it observed from [ of the hologram 
component 703 direction display screen ] a normal from an observer's location, the image according to the picture signal inputted was 
checked by looking correctly. Moreover, it was also possible to have observed the scenery of the external world through the hologram 
component 702,703 from the location near an observer. As mentioned above, simultaneous, it switches, and the image display device 
constituted as mentioned above can check image display and the scenery of the external world by looking, and is available as the so- 
called see-through type of a display. 

[0266] (Gestalt 5-3 of operation) The image display device as shown by drawing 32 was constituted using the same hologram 
component 702 of one sheet as the gestalt 5-1 of said operation. That is, it did not have the light source in the interior of an image 
display device, but considered as the configuration which displays an image using an extraneous light like the natural light or indoor 
light. Moreover, the liquid crystal device 701 used the same thing as the gestalt 1 of operation. 
[0267] Below, the display principle of this image display device is explained. 

[0268] First, if the extraneous light 710 containing P polarization light and S polarization light carries out incidence to the hologram 
component 702, a part for P polarization Mitsunari will be penetrated as it is, without becoming irregular with the hologram component 
702. and will hardly carry out incidence to a liquid crystal device 701. On the other hand, S polarization light is diffracted with the 
hologram component 702. and all light carries out incidence to a liquid crystal device 701 in general. The light which carried out 
incidence to the liquid crystal device 701 passes through the field of each pixel, and is reflected by the mirror 71 1. This mirror 711 can 
use what consisted of metals, the thing which consisted of dielectric multilayers. What vapor-deposited aluminum was used for the 
glass substrate what was actually made. 

[0269] It passes through the field of each pixel of a liquid crystal device 701 again, the polarization direction is modulated according to 
the electrical potential difference impressed to each pixel, and incidence of the light reflected by the mirror 71 1 is carried out to the 
hologram component 702. S polarization light which carried out incidence to the hologram component 702 is diffracted by the upper 
part in this drawing, and outgoing radiation is carried out out of an observer's visual field region. Moreover, in order that P polarization 
light may penetrate the hologram component 702 as it is, it will be checked by looking by the observer, and an image is checked by 
looking according to the signal level impressed to each pixel of a liquid crystal device. 

[0270] When it is the thing of the lighting of indoor light and the image display device of the reflective mold using the actually produced 
above mirrors was observed, the image which consists of a pattern of light and darkness was checked by looking. Contrast was about 
10:1. Although the source of the white light which is indoor light was used, there was almost no degradation of the image quality by blot 
of a color etc. Although the diffraction direction will change with wavelength, if S polarization light by which this is diffracted with the 
hologram component 703 in a return trip sets up an angle of diffraction greatly compared with an observer's viewing area, it will become 
the outside of a recognition field and the effect of the angle of diffraction by wavelength will be considered because it hardly becomes 
a problem. 

[0271] Therefore, it is possible to recognize an image cleariy in the image display device of the reflective moid using the extraneous 
light constituted as mentioned above, and since an internal back light moreover is not needed, it is suitable for low-power-izing and a 
miniaturization. 
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[0272] (Gestalt 5-4 of operation) As shown in drawing 33 , the concomitant use type image display device of the extraneous light 
constituted using the same hologram component 702703 as the gestalt 5-1 of operation and the internal light source is explained. 
[0273] In this image display device, although the hologram component 702.703 is the same as what was shown with the gestalt 5-1 of 
operation, the hologram component 702 is arranged at the condition of having rotated 90 degrees in the same flat surface, compared 
with the gestalt 5-1 of operation. So. the hologram component 702 does not show a diffraction operation to S polarization light, but has 
a diffraction operation to P polarization light. That is, the hologram component 702,703 is constituted so that the dependency of the 
polarization direction over P polarization light and S polarization light may become reverse. In addition, the same function can be given 
in the hologram component shown in drawing 18 also by carrying out orientation processing so that the 90 degrees of the homogeneous 
directions of orientation of eariy liquid crystal may differ. That is, it can determine whether to give a diffraction operation to which 
polarization light by how the array direction of a liquid crystal molecule is set up to incident light. 

[0274] The liquid crystal device 701 is the same as what was used with the gestalt 5-1 of operation. Moreover, a mirror 711 is formed 
of vacuum evaporationo of the same aluminum as the gestalt 5-3 of operation. Moreover, the light source 704 is a fluorescent lamp and 

was used as a source of the white light. 

[0275] Here, in drawing 33 . the arrow head of a continuous line shows propagation of an extraneous light, and the arrow head of an 
alternate long and short dash line shows propagation of the light from the light source 704. 

[0276] Hereafter, the display action by the light from the light source 704 is explained first. Penetrating the light containing P 
polarization light and S polarization light from the light source 704 which have been arranged as a side light in the slanting side of the 
hologram component 702 as it is without S polarization light receiving a diffraction operation by the hologram component 702, P 
polarization light is bent in general by diffraction in the 90-degree direction to 90-degree display screen, and carries out incidence to a 
liquid crystal device 701. 

[0277] P polarization light which carried out incidence to the liquid crystal device 701 receives a modulation by each pixel of a liquid 
crystal device, the polarization direction changes and the travelling directions by operation of the hologram component 703 differ in 
connection with this. As the result, an observer can check the image information corresponding to the inputted picture signal by 
looking. 

[0278] Next, the display action by the extraneous light 710 is explained. Among extraneous lights 710, P polarization light does not 
receive a modulation with the hologram component 703, but penetrates it as it is, and does not carry out incidence to a liquid crystal 
device 701. About S polarization light, a travelling direction is bent according to a diffraction operation of a diffracted-light study 
component, and incidence is carried out in general to a liquid crystal device 701. In order that S polarization light which passed each 
pixel of a liquid crystal device 701 may not receive a diffraction operation to the hologram component 702, it is penetrated as it is and 
reflected by the mirror 711. And after passing the hologram component 702 again, incidence is carried out to each pixel of a liquid 
crystal device 701, the polarization direction is modulated for every pixel and incidence is carried out to the hologram component 703. 
S polarization light which passed ON pixel is diffracted with the hologram component 703, and outgoing radiation is carried out out of an 
observer's viewing area. Moreover. P polarization light which passed the OFF pixel passes the hologram component 703 as it is. and is 
recognized by the observer as a ** pattern. 

[0279] Here, the pattern of the light and darkness corresponding to ON of a liquid crystal device and OFF will be reversed by the light 
and the extraneous light from the light source 704. It can be coped with by making it correspond with selection of the light source, and 
reversing the pattern of a video signal to this. 

[0280] Moreover, to the light from the light source 704 being only one transparency to a liquid crystal device strictly, it is reflected by 
the mirror and an extraneous light 710 passes the 2 times liquid crystal device of an outward trip and a return trip. For this reason, the 
modulation rates in a liquid crystal device 701 will differ. Since the modulation factor of passage and 2 times passage can be 
beforehand estimated once about this, it can be coped with by amending a video signal according to selection of the light source. 
[0281] As mentioned above, coexistence in the transparent mode and reflective mode can be aimed at by setting up so that the 
polarization dependency of the hologram component 702,703 may be differed. 

[0282] As a result of observing the actually produced Image display device, in the dark room, the image could be cleariy checked by 
looking by using the light source 704. and the image has been recognized under the bright illumination light, without turning on the light 
source 704. Thus, if this image display device is used, it is possible to choose the light source according to environments, such as origin 
of a dark location or the bright illumination light. Therefore, it is possible to raise the visibility of the image under the increase in 
efficiency of power consumption and various environments. 

[0283] Furthermore, the usage which detects the brightness of the illumination light in the environment where an image display device 
is used, and sets up the reinforcement of selection or the light source for the light source automatically is also possible, and it is 
possible to raise display capacity further by this. 

[0284] (Gestalt 5-5 of operation) The image display device constituted at drawing 34 combining the color filter 721 for the same 
hologram component 702.703 as the gestalt 5-1 of operation is shown. As the light source 704, the fluorescent lamp was used as the 
white light, without letting a filter pass. Moreover, although the liquid crystal device 720 has the same structure as the liquid crystal 
device 720 of the gestalt 5-1 of operation, it has one 3 times the pixel consistency of this, the red (R) in a color filter 721, green (G), 
and three pixels corresponding to a blue (B) field become a group, and it can express a color picture as a pixel consistency equivalent 
to a liquid crystal device 720. 

[0285] Moreover, for every field corresponding to each pixel of a liquid crystal device 720, a color filter 721 makes the light of which 
wavelength of R, G, and B penetrate alternatively, respectively, and absorbs the light of other waveiength. 

[0286] In this image display device, the light containing P polarization light which carried out outgoing radiation from the light source 
704. and S polarization light is diffracted by the upper part [ in / in S polarization light / this drawing ] in the hologram component 702. 
So. incidence of the S polarization light is not carried out to a color filter 721, and only P polarization light carries out incidence to a 
color filter 721. 

[0287] Incidence of the light corresponding to each wavelength of R, G, and B which passed the color filter 721 is carried out to each 
pixel of a liquid crystal device 720. And the polarization direction is modulated corresponding to ON of each pixel, and OFF. 
Consequently, the light which passed ON pixel passes the hologram component 703 as it is, and reaches an observer. Moreover, since 
the light which passed the OFF pixel is diffracted with the hologram component 703 by the upper part in this drawing, it serves as an 
observer's area outside a visual field, and serves as a dark pattern which is not recognized as optical reinforcement for an observer. 
[0288] Although drawing 34 has shown the case where the whole of each pixel corresponding to R, G, and B is ON and OFF because of 
simplification Since the light of the color chosen as the observer among the light of each wavelength of R, G. and B by controlling 
independently the electric field which the light of each wavelength impresses to each pixel which carries out incidence, and passing the 
hologram component 703 will reach. The display of the color picture as each combination is attained. 

[0289] What is necessary is here, to set up an angle of diffraction greatly, and just to set up about the effect of the wavelength 
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dispersion of the hologram component 703 to each wavelength, so that the light of short wavelength with a small angle of diffraction 
may also be outside an observer's viewing area. That is. since each light of each wavelength which passed the pixel corresponding to 
OFF is diffracted out of an observer's viewing area with the hologram component 703, it is not recognized as optical reinforcement, and 
problems, such as color mixture, are not produced. 

[0290] Moreover, the light which passed ON pixel does not usually receive a diffraction operation with the hologram component 703. 
When the liquid crystal ingredient which forms the hologram component 703 has wavelength dispersion, it becomes impossible however, 
for deltan=Ne-No to change with wavelength and for the inside of a component to regard it as an isotropic medium. In this case, 
angular difference will be produced in the light of each transmitted wavelength, and it will be checked by looking as a blot of a color etc. 
for an observer. However, it is the case of transparency, and big image quality-degradation is not produced if the distance from an 
observer's hologram component 703 is seldom separated. 

[0291] When the color picture signal of R, G. and B was inputted into the actually produced image display device, and it separated 
about 30cm and observed from the hologram component 703, there is almost nothing and a blot of color mixture and a color etc. can 
observe a clear color picture. 

[0292] Moreover/it cannot be overemphasized that the combination of a color filter here is not used only in the configuration of 
drawing 34 , and it can apply also in the reflective type of drawing 32 . the combination types of transparency of drawing 33 and 
reflection, and these changed configurations. 

[0293] (Gestalt 5-6 of operation) What performed multiplex exposure by the light of each wavelength of R (0.65 micrometers), G (0.55 
micrometers), and B (0.45 micrometers), and was produced as a hologram component 702,703 of the image display device of the gestalt 
5-5 of said operation may be used. Hereafter, the production process of such a hologram component is explained. 
[0294] First, a liquid crystal sample is produced like the case where the hologram component of drawing 18 in the gestalt 2-1 of 
operation is produced. This is set to the optical-system equipment using Ar laser, and it exposes by the interference fringe 
corresponding to the wavelength of G (0.55 micrometers) as 1st exposure process first. Next, the include angle of a mirror (reflective 
mirror) is changed, the 1st aforementioned exposure stroke is repeated, and exposure corresponding to the wavelength of R (0.65 
micrometers) is performed. Furthermore, it exposes by forming similarly the interference fringe corresponding to B (0.45 micrometers)! 
Then, the hologram component superimposed on the interference fringe is producible by performing the 2nd exposure stroke which 
irradiates a uniform light like the gestalt 2-1 of operation at a liquid crystal sample. 

[0295] Since the hologram component is optimized also to which wavelength of R, G, and B when the hologram component produced as 
mentioned above is replaced with and used for the hologram component 702.703 of drawing 34 . the video signal of a color is inputted 
into a liquid crystal device 701 and it observes from an observer's location, there are also no problems, such as a blot of a color and 
color mixture, and the clear image has been recognized. Furthermore, even if it moved the observation location about 30cm forward and 
backward, the effect of degradation of image quality etc. was not produced. 

[0296] (Gestalt 5-7 of operation) That to which the laminating of the hologram component of three sheets which exposed by the light 
of each wavelength of R (0.65 micrometers), G (0.55 micrometers), or B (0.45 micrometers), respectively, and was produced as a 
hologram component 702,703 of the image display device of the gestalt 5-5 of said operation was carried out may be used. 
[0297] When the above hologram components were replaced with and used for the hologram component 702,703 of drawing 34 , and the 
video signal of a color was inputted into the liquid crystal device 701 and having been observed from an observer's location, to each 
wavelength of R. G, and B, the diffraction operation was independently performed by the diffracted- light study component of each 
layer, and wavelength dispersion was eased. Consequently, there are also no problems, such as a blot of a color and color mixture, and 
the clear image has been recognized. Furthermore, even if it moved the observation location about 30cm forward and backward, the 
effect of degradation of image quality etc. was not produced. 

[0298] (Gestalt 5-8 of operation) The image display device of the gestalt 5-1 grade of said operation is also applicable to an image 
display combination lighting system. Hereafter, while displaying road traffic information in a tunnel, the example of the equipment which 
can perform being [ nothing ]-tunnel lighting is explained. 

[0299] As shown in drawing 35 , the image display device 731 is installed in the wall surface 732 of a tunnel. It has the same 
configuration as the image display device explained with the gestalt 5-1 of operation, and this image display device 731 is installed so 
that the direction of outgoing radiation of the diffracted light in a hologram component may counter the travelling direction of the car 
733 which runs in a tunnel. That is. in the gestalt 5-1 of operation, although the example of the display screen which checks a display 
image by looking was mostly explained from the normal (transverse plane), when the display action is performed, the image checked by 
looking by the diffracted light from a transverse plane and the image which light and darkness reversed are displayed on coincidence. 
Then, the image which can be checked by looking from the direction to which it inclined to the normal of the display screen by the 
diffracted light can be displayed by inputting the image data which reversed light and darkness beforehand as image data inputted into 
an image display device. 

[0300] Here, the direction of outgoing radiation of the diffracted light, i.e., the check~by-looking direction of the display image by the 
diffracted light, can be set up with the inclination and pitch of periodic structure of a hologram component. So, this display is applicable 
to various equipments which have the check-by-looking need from across in a display image. 

[0301] Moreover, when displaying an image by the diffi^acted light, the light which penetrated the hologram component carries out 
outgoing radiation in the direction of a normal of the display screen conversely. Although it cannot be checked by looking from across, 
since the image by this outgoing radiation light will play a role of illumination light, under the environment where the surroundings 
Nighttime, in a tunnel, etc. are dark, the use as a lighting system is possible for it. That is, the equipment having both the functions of 
an image display device and a lighting system can be constituted. Thus, it is because the transmitted light and the diffracted light carry 
out outgoing radiation of the display using a hologram component to division into equal parts theoretically as mentioned above to the 
light by which it is not used for image display with the liquid crystal display which used the usual polarizer that the function of an image 
display device and a lighting system can be given being absorbed with a polarizer, and being unable to use for lighting. 
[0302] It is the description of the image display device in a configuration of that the hologram component 702,703 in this invention 
divides light. 

[0303] In addition, if two or more image display devices 731 are arranged on a wall surface 732, the usage depending on which image 
information is gradually recognized by the obsen/er according to the advance location of a car is also possible, and it is effective when 
it seems that attention is called using traffic information or it is made to recognize easily. 

[0304] When experimented by arranging an image display device 731 in the laboratory which actually copied the structure in a tunnel 
like drawing 35 . the image which can be checked by looking with migration of an observer's location was able to be displayed. 
Moreover, it was also checked that the light by which outgoing radiation was carried out to the front face of an image display device 
731 also plays a role of illumination light in a dark laboratory collectively. 

[0305] It cannot be overemphasized that it may be applied to the usage which can apply such an Image display combination lighting 
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system not only to the inside of a tunnel but to the usual object for traffic information displays and the usual object for lighting in a 
trunk road and a highway, and displays image information with the priority to the other specific directions. 

[0306] (Gestalt 5-9 of operation) The example of the image display device which has the polarization sensing element constituted using 
the same hologram component as the gestalt 5-1 of said operation is explained. 

[0307] It replaces with the hologram component 702 of the gestalt 5-1 of operation, and the hologram components 741-744 arranged 
on the same flat surface are formed in this image display device. Moreover, between the hologram component 743,744 and the liquid 
crystal device 701, the phase contrast plate (lambda/2 plate) 745,746 is formed. The light source 704 used for the fluorescent lamp 
what let the filter of Green pass like the gestalt 5-1 of operation. About other configurations, it is the same as that of the gestalt 5-1 
of operation. 

[0308] In this image display device, among the light which carried out outgoing radiation from the light source 704, P polarization light 
penetrates the diffracted-Iight study component 741,742 as it is, and it carries out incidence to a liquid crystal device 701. moreover, S 
polarization light — the hologram component 741.742 — a longitudinal direction diffracts mostly at the include angle of 90 degrees in 
general, and incidence is carried out to the hologram component 743,744 arranged in the side, respectively. The light which carried out 
incidence to the hologram component 743,744 is diffracted further in general at the include angle of 90 degrees by the hologram 
component 743,744. With the phase contrast plate 745.746, 90 degrees of plane of polarization are rotated, and it carries out incidence 
of the light diffracted with the hologram component 743.744 in general at right angles to a liquid crystal device 701 as a P polarization 
light. 

[0309] That is, a polarization sensing element will be constituted by the hologram components 741-744 and the phase contrast plate 
745,746, and incidence of the light from the light source 704 will be carried out to a liquid crystal device 701 as a light wave (in this 
case, P polarization light) to which plane of polarization was equal. So, efficiency for light utilization becomes high (theoretically twice 
[ about ]). and can display a bright image. 

[0310] Moreover, it is possible to also become to extend the exposure field of the light source 704, to expand an exposure field for the 
light from the light source 704 of a small area, and to also make image display perform, and it is effective also in the miniaturization of a 
system, and low-power~izing. 

[0311] The polarization direction is modulated corresponding to the impression signal of a pixel, and incidence of the light which passes 
a liquid crystal device 701 is carried out to another hologram component 703. 

[0312] Here, S polarization light is diffracted by the space upper part, and outgoing radiation is carried out out of an observer's viewing 
area. 

[0313] P polarization light will pass the hologram component 703 as it is, and will be recognized by the observer. 

[0314] When hologram component 703 direction is observed from an observer's location, the image corresponding to the impressed 

input signal has been recognized correctly. 

[0315] As mentioned above, the thing of the light wave from the light source for which all can be used in general effective in image 
display, and the image display device constituted here also expands a lighting field is possible. 

[0316] (Gestalt 5-10 of operation) Other examples of the small image display device which has the polarization sensing element 
constituted using the same hologram component as the gestalt 5-1 of said operation are explained. 

[0317] The outline of the small display constituted from a gestalt of operation of this invention in drawing 37 is shown. Carrying out 
incidence of the light wave from the light source 704 to the hologram component 751 from a longitudinal direction, 90 degrees of P 
polarization tight are diffracted in general by this diffracted-light study component, and they carries out incidence to a liquid crystal 
device 701. 

[0318] Moreover, S polarization light passes the hologram component 751. and it carries out incidence to another hologram component 
752. The diffracted-Iight study component 752 is formed so that refractive-index distribution may be produced to S polarization light, in 
general, 90 degrees of S polarization light which carried out incidence to the hologram component 752 are diffracted, and they carries 
out outgoing radiation of it. Then, Iambda/2 plate 753 is passed, 90 degrees of plane of polarization are rotated, and it carries out 
incidence to a liquid crystal device 701 as a P polarization light. 

[0319] therefore, the gestalt 5-10 of operation — the same — the quantity of light from the light source 704 — all can be used in 
general for the display of a liquid crystal device. Moreover, a concomitant use type of the external light source and the internal light 
source which was constituted from a function of a see-through mold or a gestalt 5-4 of operation is also possible because of the 
configuration which carries out incidence of the light from a longitudinal direction. 

[0320] In the actually produced image display device, it was made to carry out outgoing radiation of the light with a wavelength of about 
0.55 micrometers to a fluorescent lamp using what let the filter of Green pass as the light source 704. The small liquid crystal panel 
which has the resolution of about 0.9 inches VGA (640x480) as a liquid crystal device was used. If a picture signal is inputted into this, 
the polarization direction will be modulated corresponding to the impression signal of a pixel, and incidence of the light which passes a 
liquid crystal device 701 will be carried out to another hologram component 703. 

[0321] Here, S polarization light is diffracted by the space upper part, and outgoing radiation is carried out out of an observer's viewing 
area. P polarization light will pass the hologram component 703 as it is, and will be recognized by the observer. 

[0322] Furthermore, the expansion optical system 754 was used for the optical outgoing radiation side of the hologram component 703 
this time. Here, the Fresnel lens of a flat-surface mold was used as expansion optical system. Use of the liquid crystal lens using the 
formation of a field domestic disturbance of a convex lens or a refractive index as expansion optical system is also possible. If a thin 
lens constitutes expansion optical system, a small system can be constituted and it is desirable. 

[0323] When hologram component 703 direction is observed from an observer's location, the image corresponding to the impressed 
input signal has been recognized correctly. Moreover, in spite of having used the 0.9 inches small liquid crystal panel this time, it was 
possible for a display image to have been expanded to an observer according to an operation of the expansion optical system 754 by 
the distance from the hologram component 703. and to have recognized cleariy. 

[0324] A system-wide miniaturization is possible for a configuration as shown in drawing 37 , and the use as a very small image display 
device usable as a micro display for Personal Digital Assistants is expected. 

[0325] (Gestalt 6 of operation) The image display device constituted using the hologram component shown with the gestalt 1 of said 
operation is explained. 

[0326] The block diagram of an image display device is shown in drawing 38 (a). In this image display device, the hologram component 
820 which starts this invention at the back light unit of the transparency mold liquid crystal panel 819 is used. 

[0327] Incidence of the flux of light 824 from the light source 823 is carried out from the end face of a transparent material 821 , and it 
is diffracted by the hologram component 820 of this invention installed in the rear face in the direction of an abbreviation normal of the 
substrate of a liquid crystal panel 819. spreading a transparent material 821. It becomes irregular and the flux of light 822 which carried 
out incidence to the liquid crystal pane! 819 displays an image. 
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[0328] In addition, it is desirable to form the dot (well-known technique in which the other a large number indication of un-illustrating 
and the conventional example 7 is carried out) which the reflective mirror 823 is formed [ dot ] in the rear face of the hologram 
component 820, and you have [ dot ] the composition that the light which penetrated the hologram component 820 can be reflected 
further, for example, makes it light scattered on this reflective mirror 823. 

[0329] As a liquid crystal panel 819, all kinds of liquid crystal panel can be used regardless of the drive approach and a liquid crystal 
ingredient that what is necessary is just a transparency mold. In addition, you may be the liquid crystal panel of the reflective mold 
used also as a transparency mold according to the brightness of outdoor daylight. 

[0330] As the light source 823, CCFT can be used, for example, and a reflecting mirror 825 may be formed as many conventional 
examples 8 are indicated as the start. Considering as the configuration of a wedge action die Is also possible as resin ingredients, such 
as an acrylic, can mainly be used as a transparent material 821. for example, a large number are indicated by the conventional example 
7. JP,9-5743A. etc. 

[0331] a polarization component specific in the inside of the flux of light [ **** /-less ] 824 which carried out incidence of the 
fundamental function of the hologram component 820 to the hologram component — the direction of an abbreviation normal of a liquid 
crystal panel 819 — and in a specific solid angle, it is made to diffract alternatively, and it functions as a hologram component by the 
existence of an electrical potential difference, or functions as a mere isotropic medium. 

[0332] That is, you can function as a hologram component at the time of no electrical-potential-difference impressing, and can make it 
function as a directions [ time / of electrical-potential-difference impression ] medium, as shown in drawing 39 (a) and (b). a 
polarization component specific in the inside of the incoming beams [ **** / the hologram component 820 concerning this invention / 
when you make it function as a hologram component /-less ] 824 — the direction of an abbreviation normal of a liquid crystal panel — 
and it diffracts alternatively in a specific solid angle. 

[0333] A liquid crystal panel is a polarization mold. i.e.. the method which modulates only a specific polarization light, in that case, and 
when the polarizing plate (un-illustrating) has been prepared in the optical incidence side, high effectiveness can be realized for the 
first time by making in agreement in general the polarization direction (the oscillating direction of the electric field vector of the 
polarization light which a polarizer penetrates) of this polarizing plate, and the polarization direction (the oscillating direction of an 
electric field vector) of the polarization light which a hologram component diffracts alternatively. 

[0334] On the other hand, the hologram component 820 of this invention serves as an abbreviation isotropic medium by impressing an 
electrical potential difference. Incoming beams 824 penetrate the hologram component 820, and the flux of light scattered about by the 
reflective mirror 823 prepared in the rear face carries out incidence to a liquid crystal panel 819. In this case, the output flux of light of 
the liquid crystal panel 819 which can be set is diffused in about 1 appearance by the dot prepared in the reflective mirror 823 like the 
case where it is illuminated with the conventional back light. 

[0335] Thus, since the illumination light is made to diffract in the narrow solid angle of the direction of an abbreviation normal if shown 
in the image display device using the hologram component 820 of this invention when not impressing an electrical potential difference, 
the brightness at the time of observing a liquid crystal panel 819 from a transverse plane can be made very high, and although the 
brightness at the time of observing from a transverse plane by electrical-potential-difFerence impression falls, it can secure a large 
angle of visibility further. 

[0336] the example which makes high the brightness in the case of using a hologram component for the back light unit of a liquid 
crystal panel like this invention, and giving directivity to the diffracted light, and seeing from a transverse plane (when watching from 
[ of a liquid crystal panel ] a normal) — for example, although the conventional example 7- conventional example 10 grade a large 
number indication is carried out If it is in the above-mentioned example, it is only having the single function always diffracting incident 
light, and a hologram component is not changed in an angle of visibility like the hologram component 820 of this invention. 
[0337] Moreover, although the indication of a switchable hologram component is made in the conventional example 1 and the 
conventional example 2. about the concrete use as a back light of a liquid crystal panel, it is not indicated at all. As mentioned above, 
high effectiveness is realizable for the first time by making in agreement the polarization direction of the polarizing plate of a liquid 
crystal panel, and the polarization direction of the light alternatively diffracted by the hologram component. 

[0338] The function which can change the brightness of the image which the image display device of this invention has, and an angle of 
visibility is a very precious function, when using as a display of a personal computer or a personal digital assistant regardless of a non- 
portable type and a note type. 

[0339] Namely, when seeing an image individually, an angle of visibility (semantics equivalent to the range which can check an image by 
looking) does not need to be recklessly large, and is enough in the existing limited range required at the time of the image observation 
at the time of an activity etc. Since an image will be outputted in general in the direction of the operator who obsen/es an image from a 
transverse plane according to this invention, power consumption of a lamp can be made small. 

[0340] When observing an image by a lot of people to it, the larger one of an angle of visibility is conversely desirable. So, the function 
in which an angle of visibility is changeable by the case where an image is individually observed like this invention, and the case where 
an image is observed by a lot of people becomes important. However, an angle of visibility is not changed strictly but the hologram 
component 820 of this invention means that the amount of the flux of light reflected in the narrow solid angle of a certain specification 
is controllable by applied voltage. 

[0341] Next, the production approach of the hologram component used with the gestalt of this operation is explained. 
[0342] As the gestalt 1 of operation and 4-1 explained, the hologram component 820 used with the gestalt of this operation injects the 
mixture of for example, UV cure rubble liquid crystal and non-polymerization nature liquid crystal into the eel produced with two glass 
substrates 502 in which ITO501 was formed as photo-curing mold liquid crystal, and can produce it with illuminating 2 flux-of-light 
interference draft. 

[0343] However, it is the include angle to which the flux of light carries out incidence of the reference beam, and it is the description 
that an abbreviation perpendicular carries out incidence of the body light to a substrate. Moreover, by performing 2 flux-of-light 
interference exposure, where an electrical potential difference is impressed at that time, the interference draft of a request as shown 
in drawing 39 is formed, non-polymerization nature liquid crystal is divided into a part with the strong reinforcement of an interference 
draft by the part with UV cure rubble liquid crystal weak [ reinforcement ], and the hologram component 820 of this invention is 
produced. 

[0344] When actually producing, it is desirable to use the flux of light to which body light and a reference beam spread a transparent 
material 21 as a reference beam, and carry out incidence of the flux of light which does not need to be a plane wave, for example, 
spreads in a specific solid angle as a body light to a hologram component, and the flux of light which carries out incidence from the 
almost equal include-angle range. 

[0345] Moreover, in the above-mentioned configuration, patterning of rTO501 of the hologram component 820 concerning this invention 
is carried out, applied voltage is made to differ for every field, and a refractive-index anisotropy can also be controlled locally. It is also 
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possible to attain optimization of the effectiveness of the hologram component 820 locally by it. Moreover, for example, a hologram 
component may be arranged in the shape of [ minute ] a mosaic as indicated by the conventional example 1, and each minute hologram 
component may be optimized so that the maximum effectiveness may be shown to incident light wavelength and an incident angle. 
[0346] Moreover, the hologram component 820 which starts this invention as shown in drawing 38 (b). By forming lambda/4 plate 27 
between the reflective mirrors 823, and leaning about 5 degrees of reflective mirrors 823 rather than being [ for example, ] parallel to 
the hologram component 820, and arranging them An electrical potential difference cannot be impressed, but the ordinary ray 828 
which penetrates this hologram component 820 can be changed into an extraordinary ray in the mode in which an extraordinary ray is 
made to diffract alternatively, and the hologram component 820 carries out incidence to the hologram component 820 concerning this 
invention again. 

[0347] Since the reflective mirror 823 is leaned and installed in that case, by the angular dependence of this hologram component 820, 
the reflected light bundle 829 from the reflective mirror 823 can penetrate the hologram component 820, it can carry out incidence to a 
liquid crystal panel 819 as the same polarization light (in this case, P polarization light) as the flux of light 822 reflected by the hologram 
component 820. and it can make efficiency for light utilization high. 

[0348] As stated above, the image display device constituted from a gestalt of this operation can control the amount by which the flux 
of light is outputted in a specific solid angle by adjusting the applied voltage to the hologram component 820 concerning this invention. 
This becomes possible, although an angle of visibility is narrow if needed to choose a large angle of visibility, although it becomes dark a 
little with bright image display. 

[0349] The image display device constituted from a gestalt of this operation can be used only as a display of the personal computer of 
a non-portable type and a note type as the display for a display of a personal digital assistant and pocket mold communication 
equipment, and a HUD for mount. 

[0350] (Gestalt 7 of operation) The image display device concerning this invention constituted as a gestalt 7 of operation of this 
Invention is explained. Although the image display device of the gestalt of this operation is the liquid crystal panel of the so-called 
former to a certain direct viewing type, it illuminates the light (wavelength which wavelength makes harden this photoresist liquid 
crystal) of the shape of a grid equivalent to a pixel pitch as a liquid crystal ingredient into the mixture of photo-curing mold liquid 
crystal and non-polymerization nature liquid crystal, and forms the microcell structure surrounding each pixel according to the optical 
induction phase separation phenomenon. 

[0351] However, ne after hardening of the liquid crystal of a photo-curing mold and no They are ne of non-polymerization nature liquid 
crystal, and no respectively. Abbreviation etc. is by carrying out and It has composition. 

[0352] Orientation is carried out to the shape of axial symmetry which the liquid crystal molecule made stabilize at a photo-curing 
reaction according to self- orientation force In a liquid crystal field by the above-mentioned microcell configuration, and a large angle of 
visibility and high contrast can be realized by it. 

[0353] Next, the difference between the conventional example and the image display device concerning the gestalt of this operation is 
described. Although indicated by the conventional example 6, In the conventional example 6, the effectiveness that the angle-of- 
visibillty improvement and high contrast by the above-mentioned microcell are realizable illuminates grid-like light (wavelength which 
wavelength makes harden this photo-setting resin), only forms the microcell structure surrounding each pixel in the mixture of a photo- 
setting resin and liquid crystal, and has not only indicated it at all about the refractive-index anisotropy of a photo-setting resin 
according to an optical induction phase-separation phenomenon into it. 

[0354] Generally, although photo-curing resin is slight, it has a birefringence, and it discovers some refractive-index anisotropy. So, to 
the flux of light of vertical incidence, when displaying black, although contrast was good, to the flux of light which carries out incidence 
aslant, it was conspicuous as a field where the part of a grid Is discontinuous, and there was a fault that homogeneity was bad. 
[0355] However, in the image display device of the gestalt of this operation, since [ on which photo-curing mold liquid crystal Is made 
to harden / since / in the state of the same orientation as the orientation of the non-polymerization nature liquid crystal at the time of 
displaying black, and the optical anisotropy of non-polymerization nature liquid crystal, abbreviation, etc. spread the optical anisotropy 
of this photo-curing mold liquid crystal ] it carried out, on the occasion of a black display, the part of microcell could be conspicuous, 
or the fall of contrast could be controlled, and the very uniform Image was able to be displayed. 

[0356] (Gestalt 8-1 of operation) The outline of the optica I -Information -processing equipment using the volume hologram component 
which was constituted from a gestalt 8-1 of operation of this invention In drawing 40 and which was shown with the gestalt 2-1 of said 
operation Is shown. The light emitted from the semiconductor laser 901 which emits polarization passes the volume hologram 
component 521 as it Is. and Is condensed on the optical storage 906 through the quarter-wave length plate 905 with the image 
formation lens 904. In this case, the laser beam which passes the volume hologram component 521 does not receive diffraction, and the 
outgoing radiation light from semiconductor laser 901 is mostly condensed on the optical storage 906 altogether. 

[0357] Next, the light reflected with the optical storage 906 passes the quarter-wave length plate 905 again, and it converges it with 
the image formation lens 904. In order that the reflected light may pass said quarter-wave length plate twice at this time, the 90- 
degree polarization direction rotates that polarization direction from semiconductor laser 901 to the time of outgoing radiation being 
carried out. Therefore, the reflected light will receive a diffraction operation according to the predetermined wave front currently 
formed in the volume hologram component 521, and it will converge It on a photodetector 902 this time. 

[0358] A lightwave signal is detected for every field where it was divided on the photodetector 902 here, and a focal gap. a tracking 
gap, and detection of the signal of the Information recorded on said optical storage are performed. At this time, the quantity of light led 
to a photodetector 902 Is mostly determined with the efficiency for light utilization by polarization separation on the outward trip of the 
volume hologram component 521 . and the diffraction efficiency in a return trip. 

[0359] The principle and structure of the volume hologram component 521 of this invention are shown in drawing 41 and drawing 42 . 
Drawing 41 shows the index ellipsoid of optically uniaxial optical crystal. Drawing 41 (a) shows an index ellipsoid In case there is an 
optical axis in the direction of Y. At this time, to the light to which the polarization direction exists in a Y-Z flat surface, it becomes an 
extraordinary ray, and the refractive index of Ne Is shown. Moreover, to the light to which the polarization direction exists in a X~Z flat 
surface, it becomes an ordinary ray, and the refractive Index of No is shown. 

[0360] Drawing 41 (b) shows the index ellipsoid when 90 degrees of opticals axis of optically uniaxial optical crystal incline from Y. In 
this case, the refractive index of No will be shown to the light to which the polarization direction exists in a Y— Z flat surface, and the 
refractive Index of No will be shown also to the light to which the polarization direction exists in a X-Z flat surface, 
[0361] Moreover, an optical axis will take the mean value of the refractive index of Ne and No (Ne>No) corresponding to the condition 
of the inclination of an optical axis to the light to which the polarization direction exists In a Y-Z flat surface in the intermediate state 
of (a) and (b). On the other hand, to the light to which the polarization direction exists in a X-Z flat surface, it is not concerned with 
the inclination of an optical axis, but the refractive index of No is always shown. 

[0362] To the optical medium which has a refractive-index anisotropy as mentioned above, to the polarization direction which carries 
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out incidence. It may not be concerned with the inclination of the case where it has refractive-index distribution of the range of No 
from Ne. and an optical axis, but refractive-index distribution of only No may be shown. 

[0363] Drawing 18 is drawing showing the cross-section configuration of a volume hologram component. This interior of a component 
has the periodic layer structure which inclined to the thickness direction from the front face as for which light carries out incidence. 
And between sis*******, it has arranged so that the inclination of the optical axis of the optical medium which has a refractive-index 
anisotropy may become parallel [ one ] to the front face of the volume hologram component 521. and another is perpendiculariy 
arranged to a front face. 

[0364] Here, behavior when such light carries out incidence to the volume hologram component 521 by making into an extraordinary ray 
light which has the polarization direction for the light which has the polarization direction perpendicularly to the space of drawing 1 8 for 
this volume hologram component 521 to an ordinary ray. space, and a parallel direction is considered. 

[0365] First, since it becomes the same handling as the case where the light which has the polarization direction at the X-2 flat 
surface of drawing 41 carries out incidence when an ordinary ray carries out incidence, it is not concerned with the sense of the optical 
axis of the optical medium which constitutes each class, but the refractive index in each class serves as No. That is, since it is equal to 
a medium with uniform No existing, a refractive index will not receive an operation of diffraction, but as illustrated to drawing 18 , it will 
penetrate the ordinary ray which carries out incidence to this as it is. 

[0366] Next, the case where an extraordinary ray carries out incidence is considered. The optical axis of the optical medium which has 
a refractive-index anisotropy becomes parallel [ the polarization direction of incident light ] to an optical axis in the layer arranged to 
plane of incidence and parallel. When the light which has the polarization direction at the Y-Z flat surface of drawing 41 carries out 
incidence of this to the optical medium by which an optical axis exists in the direction of Y of (a), it will correspond, and it will pass the 
layer which has the refractive index of Ne. 

[0367] Moreover, since it corresponds when the light to which the optical axis of an optical medium has the polarization direction at a 
Y-Z flat surface to (b) of drawing 41 to a perpendicular layer to the plane of incidence of the volume hologram component 521 carries 
out incidence, this layer is dealt with as what has the refractive index of No. 

[0368] Therefore, to an extraordinary ray, the volume hologram component 521 will pass two or more layers from which a refractive 
index differs periodically in the thickness direction which is a travelling direction of the incident light. Consequently, an incident ray will 
receive the so-called Bragg's diffraction operation fight is condensed in whose specific direction corresponding to whenever [ tilt- 
angle / of this layer], and the pitch of a period. 

[0369] As shown in drawing 18 , an extraordinary ray will change an optical path after passing the volume hologram component 521 
corresponding to the layer structure formed in the interior of a component. 

[0370] It sets up so that it may correspond to the ordinary ray which shows the polarization direction of the light which carries out 
outgoing radiation from semiconductor laser 901 to the volume hologram component 521 in the configuration of the optical- 
information-processing equipment of drawing 40 as mentioned above by drawing 18 . At this time, the outgoing radiation light from 
semiconductor laser 901 is condensed by the optical storage 906 through a quarter-wave length plate with the image formation lens 
904, without receiving a modulation by the volume hologram component 521. 

[0371] The light reflected here passes a quarter-wave length plate again, and it carries out incidence to the volume hologram 
component 521 through the image formation lens 904. Since the 90 degrees of the polarization directions are rotating to an outward 
trip at this time, in the case of the extraordinary ray shown by drawing 18 , it corresponds. Therefore, corresponding to the periodic 
refractive-index distribution equivalent to the layer structure formed in the interior of the volume hologram component 521, it will be 
condensed on a photodetector 902 by the specific direction and this case. 

[0372] Bragg's diffraction conditions will be applied with constituting so that it may have periodic structure in the thickness direction as 
shown by drawing 18 . When the light which has a certain wavelength carries out incidence of this to each class which forms periodic 
structure, the light scattered about on each class produces the phenomenon whose dispersion component suits in the specific 
direction corresponding to the pitch between the wavelength and incidence include angle, and a layer in slight strength. 
[0373] This will be called Bragg's diffraction conditions, such conditions will serve as a three-dimension-configuration to the 
conventional two-dimensional diffracted-light study component, and it will have an operation of blaze-izing (light is converged in the 
one direction). 

[0374] Therefore, diffraction efficiency can be improved by leaps and bounds to the conventional diffracted -fight study component, and 
100% of effectiveness is theoretically possible. Even if it takes the loss in halfway etc. into consideration, 90% or more of effectiveness 
is actually expectable. On the other hand, when a hologram component as shown in drawing 40 with the diffracted-light study 
component which consists of a binary which was mentioned above is constituted, a diffracted wave will be diffracted by bilateral 
symmetry to a high order including zero-order. Consequently, the diffraction efficiency to the primary direction becomes 1/2 or less 
low value as a rate to the total quantity of light to which the highest also passes about 40% and a component. 

[0375] If optical-information-processing equipment is constituted using the volume hologram component 521 in this invention, since the 
reflected light from the optical storage 906 can be mostly condensed altogether to a photodetector 902, the problem of the fall of the 
S/N ratio by the fall of optical reinforcement is not produced. Furthermore, since the diffraction efficiency of the volume hologram 
component 521 is high, there is also almost no return quantity of light to semiconductor laser. It stops therefore, also producing the 
problem of the instability of an oscillation of the laser which is the light source by feedback of the optical reinforcement to 
semiconductor laser 901. 

[0376] Although the case of the refractive-index difference which inclined 90 degrees between the layers which the optical axis of the 
optical medium which constitutes the volume hologram component 521 from drawing 18 adjoins of being the largest was shown, it is 
also possible to set a refractive- index difference as the mean value of No fi'om Ne by setting this include angle as arbitration. 
[0377] Moreover, it is also possible by choosing the refractive-index distribution using this to adjust diffraction efficiency and to set 
detection light reinforcement and a pattern as arbitration to a photodetector 902. 

[0378] Moreover, a configuration which the field to which the field of the volume hologram component 521 was divided into some, the 
direction diffracted, respectively was shifted, and phot ode tectors 902 differed is made to receive a lightwave signal, and detects 
various kinds of information, such as a focal gap and a tracking gap, efficiently is also possible. 

[0379] Furthermore, in a configuration so that semiconductor laser 901 may be used on wavelength different [ two or more ] and not 
only the writing of optical information but record may be performed to coincidence, it is also possible to superimpose and record the 
layer structure which has different periodic structure according to each light wave length, an include angle, etc. in the volume hologram 
component 521 . 

[0380] (Gestalt 8-2 of operation) The manufacture approach of the diffracted-light study component used for the optical-infornnation- 
processing equipment in this invention is explained using drawing 42 . 

[0381] The outgoing radiation light of the wavelength around 360nm from the Ar laser 91 1 can be extended with a beam with a diameter 
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of 30mm - about 50mm with the beam expander 913 through the mechanical shutter 912 of a closing motion type. And it is divided into 
a 2-way by the beam splitter 915, and irradiates at the include angle corresponding to the structure of the interference fringe formed 
on the volume hologram component 521 by the mirror 906. Moreover, the shutter 405 is arranged at one flux of light of the inside 
divided by the beam splitter 915. 

[0382] Next, the production process of the eel of the volume hologram component 521 is explained. 

[0383] Two things which formed ITO as a transparent conductive electrode on the glass substrate were prepared. And after washing 
these substrates in order to remove dust, the orientation film which consists of a macromolecule. for example, polyimide. is applied with 
a spin coat method etc., and the orientation film is formed on a substrate by heat-treating etc. 

[0384] Then, rubbing processing is performed in the specific direction with a roller etc.. a seal is printed around one substrate, and 
another substrate is made to distribute a bead with a diameter of 5 micrometers - about 20 micrometers. The eel of lamination sky was 
constituted so that the direction of rubbing might become a pair mutually about these two substrates. 

[0385] It poured in to the empty eel produced here, using liquid crystal as an optical medium which has a refractive-index anisotropy. 
Although the liquid crystal used this time has a forward dielectric anisotropy. it is also possible to use what has a negative dielectric 
anisotropy. 

[0386] The photopolymerization nature liquid crystal monomer or the liquid crystal polymer for which a bridge can be constructed 
[ optical ] is contained, and it has the property that harden liquid crystal by the optical exposure of the wavelength of the ultraviolet 
region around 360nm. and the direction of a liquid crystal molecule is fixed. Although impregnation was performed in the atmospheric- 
aii^ ambient atmosphere at the room temperature, impregnation in 40 degrees C - about 60 degrees C of elevated temperatures and a 
vacuum ambient atmosphere may be performed. An inlet and near degassing opening were sealed with encapsulant to the eel after 
pouring in liquid crystal, and the liquid crystal sample was completed. 

[0387] The liquid crystal sample produced as mentioned above was set in the production location of the volume hologram component 
521 in the optical system shown by drawing 42 . Where the introduction shutters 912 and 405 are opened, it adjusted to the sample 
location so that the interference fringe of 1-micrometer pitch extent might be formed. Whenever [ converging-angle / of the 2 flux of 
lights by the mirror 906 at this time ] is 15 degrees - about 45 degrees, and the exposure reinforcement of Ar laser is 50mW - about 
lOOmW. 

[0388] Next, the process which forms an interference fringe with laser to a liquid crystal sample is explained. First, a shutter 912 is 
closed, and where a shutter 405 is opened, a liquid crystal sample is set. And it closes, after opening a shutter 912 wide a grade for 1 
minute predetermined time amount and here. 

[0389] This is the first process, hardening of the liquid crystal of the field belonging to a bright section with the high reinforcement of 
the interference fringe currently formed in the liquid crystal sample by interference of the 2 flux of lights of laser of this process is 
performed, and a molecule shaft is fixed in the direction in which orientation of the liquid crystal molecule was carried out in eariy 
stages. Here, since the liquid crystal which has a forward dielectric anisotropy is used, in eariy stages, orientation of the liquid crystal 
molecule is uniformly carried out in the direction parallel to a glass substrate, and this condition will be saved. On the other hand, in the 
field belonging to the umbra of an interference fringe, since it is low compared with a bright section, as for most hardening of a liquid 
crystal molecule, optical reinforcement is not promoted at this first process. 

[0390] Next, the alternating current electric field of five (v/micrometer) extent are impressed to the ITO inter-electrode as a 
transparent conductive electrode formed inside two glass substrates of a liquid crystal sample as the second process. The liquid 
crystal molecule which is not hardened [ of the field which belongs to the umbra of an interference fringe by this electric^eld 
impression ] inclines in the direction perpendiculariy formed to a glass substrate. Since the include angle of the inclination at this time 
is proportional to the electric field to impress, whenever [ desired tilt-angle ], i.e.. a refractive-index difference, can be given by 
adjusting the magnitude of electric field. 

[0391] the light of the uniform intensity distribution which close a shutter 405 where an electrical potential difference is impressed as 
mentioned above, and do not form an interference fringe — the whole surface of the volume hologram component 521 — a 5-minute 
about room — it irradiates and is liquid crystal **** of the field of a non-hardened umbra — the whole is stiffened completely. 
[0392] The volume hologram component 521 which has structure as shown by drawing 18 by performing the above first and the second 
above process was produced. The polarization direction which carries out incidence of the diffraction efficiency of this component 
using helium-Ne laser was changed, and was measured. The permeability to an ordinary ray is just over or below 98%, and had high 
permeability. Moreover, the diffraction efficiency to the primary direction over an extraordinary ray is about 90%, and the good result 
was obtained. Therefore, it became clear that the volume hologram component produced here is promising as a diffracted-light study 
component which has a high polarization separation property and diffraction efficiency, and is used for an information processor. 
[0393] (Gestalt 8-3 of operation) Using two glass substrates which counter, the same process as the gestalt 8-2 of operation was 
performed from orientation film formation to this, and the liquid crystal sample was made as an experiment. It set to the optical system 
which shows this sample to drawing 42 . and the bright section of an interference fringe was exposed as the first process. 
[0394] Next, in order to change the direction of orientation of the liquid crystal molecule of the field which belongs to the stripes of an 
umbra as the second process from an initial valve position, a setup for impressing a field to the volume hologram sample 521 shown by 
drawing 42 was performed. Specifically, the magnetic field was formed in the circumference of a liquid crystal sample with the 
superconducting magnet. 

[0395] Since liquid crystal has a dielectric anisotropy, it can change the molecule shaft of a liquid crystal molecule by impression of a 
field as well as electric field. It is made to change in the direction perpendiculariy formed to a glass substrate in the liquid crystal 
molecule of the field of an umbra by impression of the above magnetic fields. And the whole panel was hardened by closing a shutter 
405 like the gestalt 8-2 of operation, and performing a uniform optical exposure to a liquid crystal sample in this condition. 
[0396] When field impression is used, since formation of ITO as a transparent conductive electrode etc. becomes unnecessary, this 
process is omitted and production easy [ a configuration ] and cheaper is possible for a liquid crystal sample. Furthermore, since the 
effect of the reflected light by the refractive-index difference in glass and an ITO interface is removed, permeability becomes high and 
the function as a diffracted-light study component will also improve; 

[0397] The diffraction efficiency over the polarization direction of the volume hologram component produced in the above processes 
was measured by the same technique as the gestalt 8-2 of operation. Consequently, as diffraction efficiency, it has 90% or more of 
engine performance, and it became clear that the direction of a liquid crystal molecule was appropriately controllable also by the 
approach by field impression. 

[0398] (Gestalt 8-4 of operation) The liquid crystal sample was made as an experiment like the gestalt 8-3 of operation from the 
process which applies the orientation film to a glass substrate. The process of roller rubbing was skipped with the gestalt of this 
operation, using polyvinyl cinnamate (PVCi) as orientation film. This sample was set to the optical system in drawing 42 . This time, in 
this system, the polarizer was prepared immediately after the beam expander 913. and the configuration only using the linearly polarized 
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light component of a laser beam took. 

[0399] First, exposure of the field which belongs to the bright section of an interference fringe as the first process was performed like 
the gestalt 8-2 of operation. At this time, the interference fringe pattern consists only of the iineariy polarized light component of a 
laser beam. When the iineariy polarized light is irradiated as the light source at a poly membrane, the molecule which has turned the 
principal chain (or side chain) in the polarization direction out of the macromolecule which is carrying out orientation at random mainly 
absorbs light, and an optical anisotropy discovers the photoreaction on a lifting and its film. In polymeric materials etc., it is controllable 
by the include angle which the polarization direction where the photoreaction process (photoisomerization, photopolymerization. 
photolysis) of the macromolecule is irradiated and macromolecule of light make. 

[0400] Therefore, a setup to which the direction of orientation of the molecule of liquid crystal becomes parallel to a glass substrate 
was performed by controlling the polarization direction of the light of the ultraviolet region which constitutes an interference fringe 
here. 

[0401] Next, at the second process, 1/2 wavelength plate was placed immediately after the aforementioned polarizer, and the 90 
degrees of the polarization directions of a laser beam were rotated. And the shutter 405 was closed and a uniform light which has the 
polarization direction in the polarization direction in the first process and the direction which intersects perpendiculariy was irradiated 
at the liquid crystal sample. In the field belonging to an umbra, since the light which the 90 degrees of the polarization directions 
rotated is irradiated to a bright section, the direction of orientation of a liquid crystal molecule changes from the location of the first 
process, and is fixed. 

[0402] It becomes possible to form the periodic structure where the direction of a liquid crystal molecule changes in the layer - 
corresponding to the bright section and umbra of an interference fiinge with above processes. In this case, since an optical exposure 
performs orientation of a liquid crystal molecule, it becomes possible to carry out by combining with exposure of an interference fringe, 
and a production process can be simplified. Furthermore, to the rubbing method with a roller, it can carry out by non-contact, mixing of 
dust etc. is prevented, a reliable manufacture process technique can be established, it is stabilized in mass production method etc.. and 
correspondence becomes possible. 

[0403] gestalt 8- of operation of the diffraction efficiency of the volume hologram component 521 produced here — the same approach 
as 2 and 3 estimated. Consequently, as diffraction efficiency, it was about 70%, and although diffraction efficiency falls a little, 50% or 
more of effectiveness is acquired, and it became clear that the diffracted-light study component in which three dimensions periodic 
structure was formed was produced. 

[0404] Moreover, after applying PVCi as orientation film, the process in which the optical exposure of the wavelength of the ultraviolet 
region which has the specific polarization direction is performed before assembling a eel may be introduced for amelioration of the 
stacking tendency of a liquid crystal molecule. 

[0405] (Gestalt 8-5 of operation) The liquid crystal sample was made as an experiment using the same process as the gestalt 8-2 of 
operation. The mask was made the field of the one half of a sample this time, and it set to the optical system shown in drawing 42 . 
And the volume hologram was produced to the field which performs the first and the second process as well as the gestalt 8-2 of 
operation, and does not have a mask. 

[0406] Next, about 5 degrees changed whenever [ beam angle / of the 2 flux of light ] by changing the include angle of the mirror 916 
shown in drawing 42 . And the mask part of a previous sample was removed, it carried out by having repeated the first and the second 
process to this part, and the volume hologram was produced. 

[0407] As a result of evaluating the volume hologram component 521 produced as mentioned above, light was diffracted in the two 
different inciude-angle directions to the exposure of the extraordinary ray to the whole surface of a component. 

[0408] Moreover, each diffraction efficiency at this time is about 90%, and it became clear that layer structure which is different to two 
or more fields was producible good. If this is applied to the configuration of drawing 40 , since it will be divided into a 2-way by the 
volume hologram component 521, signal detection is performed at a time in the field in which it differed on the photodetector 902, and 
signal detection, such as a focal gap and a tracking gap, can be performed efficiently. 

[0409] (Gestalt 8-6 of operation) The liquid crystal sample was produced like the gestalt 8-2 of operation. By introducing into the 
optical system which shows this to drawing 42 , and performing the first process, the field belonging to the bright section of an 
interference fringe was exposed. Here, about 5 degrees of include angles of a mirror 916 were changed, the interference fringe of a 
different period was formed, the first aforementioned process was repeated in this condition, and the field of a bright section was 
exposed. 

[0410] Next, the shutter 405 was closed like the gestalt 8-2 of operation, and the volume hologram component was produced by 
performing the second process which irradiates a uniform light at the volume hologram component 521. 

[0411] The volume hologram component 521 produced as mentioned above was evaluated. Using the extraordinary ray, the include 
angle of the laser for diffraction-efficiency measurement was set up in the direction corresponding to two exposure of an interference 
fringe, and was measured at a different include angle, respectively. As diffraction efficiency, it was 75% - about 80% in two cases, 
respectively. Although it is decreasing compared with the case where diffraction efficiency is independent, somewhat by superimposing 
and forming an interference fringe, it is also considered that amelioration is possible that this adjusts the thickness of a liquid crystal 
sample thickly. On the other hand, to the ordinary ray. it had about 98% of permeability like the gestalt 8-2 of operation. 
[0412] It was possible to have superimposed an interference fringe and to have produced the volume hologram component 521 as 
mentioned above. It is thought in the optical-informatlon-processing equipment which performs optical read-out and record using two 
or more laser with different wavelength that this is effective. 

[0413] The gestalt of this operation explained the configuration and its manufacture approach of the diffracted-light study component 
used for optical-information-processing equipment by the optical medium which has a refractive-index anisotropy as mentioned above. 
[0414] also using the optically uniaxial crystal which has the electro-optical effects, such as lithium niobate. KD2 P04, beta-BaB 204, 
and PLZT, etc. as an optical medium which has a refractive-index anisotropy — possible — moreover. KTi P04 etc. — it is also 
possible to demonstrate effectiveness by using the medium which has refractive-index anisotropies including optically biaxial optical 
crystal etc. 

[0415] In addition, it cannot be overemphasized that it can use also only for records or as read-only equipment. 
[0416] 

[Effect of the Invention] As mentioned above, according to this invention, in case diffr-action/rectilinear propagation is switchable and 
incident light is made to go straight on, the diffraction of the extraordinary ray which carries out incidence aslant can offer a very small 
hologram component. Moreover, using the hologram component of this invention, cheap and efficient polarization isolation can be 
realized and image display with high effectiveness can be constituted using it. 

[0417] Furthermore, using the hologram component of this invention, although an angle of visibility is narrow, although bright image 
display and the brightness from a transverse plane become dark, they can constitute the image display device of a direct viewing type 
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switchable at any time for image display with a large angle of visibility if needed. 

[0418] Moreover, by forming in the image display section the pixel which has the microcell structure by photo-curing mold liquid crystal, 
on the wide-field-of-view square, it is high contrast and it became possible to realize uniform image display. 

[0419] In addition, based on the meaning of invention, various deformation is possible for the image display device concerning this 
invention, and it is not limited to the above-mentioned configuration. 

[0420] Moreover, according to this invention, the polarization separation component which has compact and high separation efficiency 
cheaply can be constituted. Moreover, according to the projection mold image display device constituted using the polarization 
separation component concerning this invention, high efficiency for light utilization is realizable. 

[0421] Moreover, this invention relates to the polarization lighting system using the diffracted-light study component which has three- 
dimensions-layer structure using the optical medium which has a refractive- index anisotropy as a polarization separation component, 
and the projection mold display using this, a polarization component specific by using the optical medium which has a refractive-index 
anisotropy — receiving — it penetrates and has the selectivity by the polarization direction of diffraction to the polarization 
component which intersects perpendiculariy with this. Furthermore, since it is formed from three-dimensions-layer structure, the 
diffraction efficiency over a specific direction becomes it is very high and possible [ attaining 100% of diffraction efficiency 
theoretically ]. 

[0422] Thus, since a polarization lighting system is constituted using the diffracted-light study component which has the outstanding 
polarization separation and the outstanding diffraction-efficiency property according to coincidence, a lighting system with very high 
efficiency for light utilization can be offered. Moreover, it becomes possible to obtain a bright image with a low power with constituting 
the display of a projection mold using this. 

[0423] Moreover, a display and the broad application to an illumination-light study system are possible as mentioned above, and it has 
big value. 

[0424] Moreover, this invention relates to the image display device and lighting system which constituted the diffracted-Hight study 
component which has three-dimensions-layer structure using the optical medium which has a refractive-index anisotropy. and this 
combining the liquid crystal device, a polarization component specific by using the optical medium which has a refractive-index 
anisotropy — receiving — it penetrates and has the selectivity by the polarization direction of diffraction to the polarization 
component which intersects perpendicularly with this. Furthermore, since it is formed from three-dimensions-layer structure, the 
diffraction efficiency over a specific direction becomes it is very high and possible [ attaining 100% of diffraction efficiency 
theoretically ]. Thus, the image display device was constituted combining the diffracted-light study component and liquid crystal device 
which have the outstanding polarization separation and the outstanding diffraction- efficiency property according to coincidence. For 
this reason, the display of a see-through mold, a concomitant use type display with an extraneous light and the internal light source, 
etc. can be realized, and it has low-power-izing and compactability with advanced features. Moreover, if constituted combining such 
image display devices and expansion optical system, the use as a micro display for Personal Digital Assistants is also expectable. 
Furthermore, concomitant use with an image display device and a lighting system is also possible. A display and the broad application to 
an illumlnation-light study system are possible as mentioned above, and it has big value. 

[0425] furthermore, a polarization component specific by the optical medium which has a refractive-index anisotropy being used for 
this invention about the configuration and its manufacture approach of the diffracted-light study component which has three- 
dimensions-layer structure using the optical medium which has a refr-active-index anisotropy — receiving — it penetrates and has the 
selectivity by the polarization direction of diffraction to the polarization component which intersects perpendiculariy with this. 
[0426] Furthermore, since it is formed from three-dimensions-layer structure, the diffraction efficiency over a specific direction 
becomes it is very high and possible [ attaining 100% of diffi^action efficiency theoretically ]. 

[0427] Thus, since it has the outstanding polarization separation and the outstanding diffraction-efficiency property according to 
coincidence, the optical-information-processing equipment which performs the writing and record of a lightwave signal is begun, and 
the broad application to the polarization separation component in illumination-light study systems, such as a display, etc. is possible, 

and it has big value. 
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* NOTICES * 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the liquid crystal display of the conventional direct viewing type 

[Drawing 2] (a) Drawing showing the confrguration of the conventional optical switch, and the refractive index of each field 
(b) Drawing showing the configuration of the conventional optical switch, and the refractive Index of each field 

[Drawing 3] (a) Drawing showing the function of the conventional optical switch to slanting incident light, and the refi'active index of 
each field 

(b) The block diagram showing the refi^active-index anisotropy of the flux of light which carries out incidence aslant of an Index ellipsoid 

[Drawing 4] The block diagram of conventional polarization certification equipment 
[Drawing 5] The block diagram of other conventional polarization certification equipments 
[Drawing 6] The block diagram of the conventional projection mold image display device 

[Drawing 7] The block diagram showing the integrator used for the conventional projection mold image display device 

[Drawing 83 The block diagram showing the polarization sensing element used for the conventional projection mold image display device 

[Drawing 9] The block diagram of the liquid crystal display of the conventional example 

[Drawing 10] (a) Drawing showing the configuration of the hologram component constituted from a gestalt of 1 operation, the array of a 
liquid crystal molecule, and the refractive index of each field 

(b) Drawing showing the configuration of the hologram component constituted from a gestalt of 1 operation, the array of a liquid crystal 
molecule, and the refractive index of each field 

[Drawing 11] Drawing showing the function to the flux of light which carries out incidence across the hologram component constituted 
from a gestalt of 1 operation, and the refractive index of each field 

[Drawing 1 2] (a) Drawing showing the configuration of the hologram component constituted from a gestalt of other operations, the array 
of a liquid crystal molecule, and the refractive index of each field 

(b) Drawing showing the configuration of the hologram component constituted from a gestalt of other operations, the array of a liquid 
crystal molecule, and the refractive index of each field 

[Drawing 1 3] The block diagram of the polarization separation component constituted from a gestalt of 1 operation 

[Drawing 14] The top view showing the orientation condition of the liquid crystal in one process of the polarization separation 

component constituted from a gestalt of 1 operation 

[Drawing 1 5] The mimetic diagram showing the orientation condition of the liquid crystal in one process of the polarization separation 
component constituted from a gestalt of 1 operation, and the intensity distribution of the interference draft inputted 
[Drawing 1 6] The mimetic diagram showing the orientation condition of the liquid crystal in the polarization separation component 
constituted from a gestalt of 1 operation 

[Drawing 17] Drawing showing the effectiveness of the polarization separation component constituted from a gestalt of 1 operation 

[Drawing 18] The sectional view showing an example of the internal configuration of a diffracted- light study component 

[Drawing 1 9] (a) Drawing showing an example of the include angle of a diffracted-light study component, and a wavelength dependency 

(b) Drawing showing an example of the include angle of a diffracted-light study component, and a wavelength dependency 

[Drawing 20] The block diagram of the gestalt of 1 operation of the polarization lighting system using a diffracted-light study 

component 

[Drawing 21] The block diagram of the gestalt of 1 operation of the polarization lighting system using a diffracted-light study 
component 

[Drawing 22] The block diagram of the gestalt of 1 operation of the polarization lighting system using a diffracted-light study 
component 

[Drawing 23] The block diagram of the gestalt of 1 operation of the polarization lighting system using a dIffractedHight study 
component 

[Drawing 24] The block diagram of the gestalt of 1 operation of the polarization lighting system using a diffracted-light study 
component 

[Drawing 25] The block diagram of the gestalt of 1 operation of the projection mold display using a diffracted-light study component 
[Drawing 26] The block diagram of the gestalt of 1 operation of the polarization lighting system using a diffracted-light study 
component 

[Drawing 27] The block diagram of the image display device using a hologram component 

[Drawing 28] (a) The block diagram showing the gestalt of 1 operation of the color display type projection mold display of a 

transparency mold 

(b) The block diagram showing the gestalt of 1 operation of the color display type projection mold display of a transparency mold 
[Drawing 29] (a) The block diagram showing the gestalt of 1 operation of the color display type projection mold display of a reflective 
mold 

(b) The block diagram showing the gestalt of 1 operation of the color display type projection mold display of a transparency mold 
[Drawing 30] The block diagram of the gestalt of one example of the image display device using a diffractedHlght study component 
[Drawing 31] The block diagram of the gestalt of other operations of the Image display device using a diffracted-light study component 
[Drawing 32] The block diagram of the gestalt of one example of the Image display device of the reflective mold using a diffracted-light 
study component 
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rPrawmg 331 The block diagram of the gestalt of 1 operation of the image display device of the reflective mold of back light 
concomitant use using a diffracted-light study component 

[Drawing 34] The block diagram of the gestalt of 1 operation of the image display device using a diffracted-light study component 
[Drawing 35] The block diagram of the gestalt of 1 operation as the image display device using a diffracted-light study component, and 
a lighting system 

[Drawing 36] The block diagram of the gestalt of 1 operation of the image display device using a diffracted-light study component 
[Drawing 37] The block diagram of the gestalt of 1 operation of the small image display device using a diffracted-light study component 

[Drawing 38] (a) The block diagram of the image display device of other configurations using a hologram component 
(b) The block diagram of the image display device of other configurations using a hologram component 

[Drawing 39] (a) The block diagram of a hologram component used for the image display device of the gestalt of other operations 
(b) The block diagram of a hologram component used for the image display device of the gestalt of other operations 
[Drawing 40] The block diagram of the gestalt of 1 operation of the optical-information-processing equipment using a diffracted-light 
study component 

[Drawing 41] (a) Drawing showing an example of the refractive-index modulation based on the index ellipsoid of an optically uniaxial 
optical medium 

(b) Drawing showing an example of the refi-active-index modulation based on the index ellipsoid of an optically uniaxial optical medium 
[Drawing 42] Drawing showing the optical system constituted fr-om a gestalt of 1 implementation of the manufacture approach of a 
diffracted-light study component 
[Description of Notations] 
405 Shutter 

501 rro 

502 Glass Substrate 
503,504 Field 

503a/504a Liquid crystal molecule 
504 Field 

504a Liquid crystal molecule 

510 Polarization Separation Component 

511,512 Hologram component 

512 Hologram Component 

513,514 Glass substrate 

515 UV Hardening Mold Liquid Crystal 

515a Liquid crystal molecule 

515b Liquid crystal molecule 

521 Hologram Component 

522 Optical Medium 

530 Polarization Separation Component 

531 Total Reflection Mirror 

532 Hologram Component 

533 Lamp 

534 Reflector 

540 Polarization Sensing Element 

541 Integrator 

542 Lens Group 
542a Lens 

543 Lens Group 
543a Lens 

544 Phase Contrast Plate 

545 Field Lens 

546 Condenser Lens 

547 Image Display Component 

550 Polarization Sensing Element 

551 Hologram Component 

552 Phase Contrast Plate 

560 Polarization Sensing Element 
561.562 Hologram component 

562 Hologram Component 

563 Phase Contrast Plate 

570 Polarization Sensing Element 

571 Lens Group 
571a Lens 

572,573 Hologram component 

574 Phase Contrast Plate 

575 Field Lens 

576 Condenser Lens 

577 Image Display Component 

578 Projector Lens 

579 Screen 

590 Polarization Sensing Element 

600 Projection Mold Image Display Device 

601 Polarization Lighting System 

602 Projection Lens 

610 Colot^Separation System Element 
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611 Dichroic Prism 

612-614 Total reflection mirror 

620 Color Composition System Element 

621-623 Total reflection mirror 

624-626 Image display component 

625 Dichroic Prism 

627 Dichroic Prism 

628 Projector Lens 

629 Screen 

630 Color Composition System Element 
631-633 Polarization beam splitter 
634-636 Image display component 

637 Dichroic Mirror 

701 Liquid Crystal Device 

702 J03 Hologram component 
704 Light Source 

704a Lamp 
704b Reflector 

710 Extraneous Light 

711 Mirror 

720 Liquid Crystal Device 

721 Color Filter 

731 Image Display Device 

732 Wall Surface 

733 Car 

741,742 Diffracted-llght study component 
741-744 Hologram component 
745,746 Phase contrast plate 

751 Hologram Component 

752 Diffracted-Ltght Study Component 

753 Plate 

754 Expansion Optical System 

81 9 Transparency Mold Liquid Crystal Panel 

820 Hologram Component 

821 Transparent Material 

822 Flux of Ught 

823 Reflective Mirror 

824 Flux of Ught 

825 Reflecting Mirror 

828 Ordinary Ray 

829 Reflected Light Bundle 

901 Semiconductor Laser 

902 Photodetector 

904 Image Formation Lens 

905 Liquid Crystal Device 

906 Optical Storage 

907 Observer 

911 Laser 

912 Shutter 

913 Beam Expander 

915 Beam Splitter 

916 Mirror 
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[Drawing 3] 
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[Drawing 12] 
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[Drawing 14] 
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[Drawing 34] 
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